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Qffiob  of  the  Ohief  of  EnoinbebSi 

Unitbd  Statbs  Abmt, 
WashingUmy  D.  0.,  December  6, 1888. 

Sir  :  I  have  the  honor  to  submit  the  inclosed  letter  firom  lient.  Gol. 
Henry  M.  Bobert,  Oorps  of  Engineers,  dated  November  30, 1888,  for- 
warding manascript  of  the  second  volame  of  the  ^^  Index  to  the  Beports 
of  the  Ohief  of  Engineers  on  Biver  and  Harbor  Improvements,"  and  beg 
to  remark  that  1,000  copies  of  the  first  volame  were  printed  by  aathority 
of  the  Secretary  of  War  in  1881,  and  the  edition  is  nearly  exhaasted. 
The  work  has  proved  to  be  of  more  valne,  not  only  to  officers  of  the 
Ck)rp8  of  Engineers,  but  also  to  the  legislative  and  executive  depart- 
ments of  the  Government  and  civil  engineers,  than  was  anticipated 
when  the  first  volume  was  published,  and  has  become  a  necessity  to 
persons  seeking  information  in  regard  to  the  operations  of  the  Engineer 
Oorps  as  well  as  in  reference  to  engineering  details  generally. 

In  view  of  the  above  statements,  it  is  respectfully  recommended  that 
1,500  copies  of  the  second  volume  be  printed  at  the  Government  Print- 
ing Office,  and,  to  save  expense  in  case  farther  editions  are  called  for, 
that  it  be  stereotyped. 

Very  respectfully,  your  obedient  servant, 

Thos.  Lincoln  Oasey, 
Brig.  Oen,j  Chief  of  Sngineere. 

Hon.  Wm.  O.  Endioott, 

Secretary  of  War. 

WAb  Depabtment,  December  29, 1888. 

Approved.    The  usual  requisition  for  printing  and  binding  will  be 
made. 
By  order  of  the  Acting  Secretary  of  War. 

John  Twebdalb, 

Chief  Clerh. 
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United  States  Engineeb  Office, 

Philadelphiaj  Pa.^  November  30, 1888. 

General:  I  have  the  hoaor  to  forward  herewith  the  manuscript  of 
the  second  volume  of  the  <' Index  to  the  Beports  of  the  Chief  of  Engi- 
neers on  Biver  and  Harbor  Improvements,"  which  was  undertaken  iu 
September!  1887,  at  the  suggestion  of  your  predecessor. 

The  first  volume,  which  was  published  in  1881,  covered  the  reports 
from  1866  to  1879,  inclusive.  The  present  volume  continues  the  work 
from  1880  through  the  last  published  report  of  the  Chief  of  Engineers* 
namely,  1887 ;  it  also  includes  the  appropriations  made  by  the  river  and 
harbor  act  of  August  11, 1888. 

The  first  volume  of  the  Index  covers  fourteen  years,  and  was  compiled 
from  tw^ity-three  volumes  of  reports,  while  the  present  volume  covers 
<Hily  eight  years,  but  was  compiled  from  twenty-seven  volumes  of  re- 
ports. The  plan  adopted  in  compiling  the  first  volume  has  been  modi- 
fied in  the  following  respects  in  the  present  volume : 

(1)  The  Topical  Index  has  been  placed  at  the  end  of  this  volume,  in- 
stead of  the  beginning.  This  is  equally  convenient  for  reference,  while 
it  permits  the  main  part  of  the  work  to  go  to  press  when  completed, 
without  delaying  the  publication  several  months  for  the  toj^cal  portion, 
that  has  to  be  compiled  last. 

(2)  Six  of  the  sub-headings  used  in  the  former  volume  have  been  omit- 
ted,  as  follows :  (a)  *' Defense,"  "Documents,"  and  "  Secretary  of  War" 
have  been  omitted,  because  there  are  no  references  of  value  to  be  made 
under  those  headings  from  the  reports  indexed  in  this  second  volume. 
{b)  "Estimates"  has  been  omitted  as  a  separate  heading,  because  the 
estimate  of  cost  of  a  plan  or  project  can  be  better  understood  when  given 
in  connection  with  the  description  of  the  plan  or  prq^ect,  as  is  always 
done  in  this  volume,  (c)  "Expenditures"  has  been  omitted  as  a  head- 
ing, as  the  expenditures  form  almost  a  necessary  part  of  the  history  of 
the  projects  which  is  now  given  under  the  heading  of  projects,  (d) 
<<  Financial  Statements"  is  omitted  as  a  heading,  because  these  state- 
ments are  of  only  temporary  value  or  interest,  and  a  financial  statement 
is  uniformly  placed  at  the  close  of  the  annual  report  upon  each  work 
both  by  the  officer  in  charge  and  by  the  Chief  of  Engineers. 

(3)  While  the  following  sub-headings  have  been  retained,  the  scope  of 
their  references  has  been  diminished :  (a) "  Commerce"  now  contains  only 
references  to  special  allusions  to  the  value  of  the  commerce  involved  in 
the  improvement,  and  omits  all  references  to  the  routine  commercial 
statistics  which  are  required  with  every  annual  report  and  which  are 
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uniformly  printed  at  the  dose  of  each  report  {b)  <<  Ooutraots  "  no  longer 
inclndes  proposals,  as  the  references  would  generally  be  the  same.  Un- 
der the  heading  ^^OontractB''  brief  statements  of  the  cost  of  the  work 
are  made  when  the  character  of  the  work  would  permit. 

(4)  The  following  sub-headings  have  been  added,  as  the  references 
nndor  them  could  scarcely  with  propriety  be  placed  under  any  sub- 
heading formerly  used:  (a)  << Legal  Proceedings"  is  designed  to  include 
references  to  the  proceedings  of  courts  and  the  Department  of  Justice. 
(b)  ^^Obstmctions"  includes  references  to  artificial  obstructions  to  the 
navigation  of  water  ways,  as  bridges,  dams,  etc 

(5)  ^*  Projects."  The  most  difficult  subject  in  the  Index  is  that  of  proj- 
ects. Oommencing  as  this  volume  does  at  1880,  it  seemed  best,  as  a  rule, 
to  give  a  brief  history  of  the  previously  approved  projects  for  each  work. 
This  has  been  done  as  far  as  the  printed  reports  would  permit,  though 
in  many  cases  it  has  been  difficult  to  determine  exactly  through  what 
modifications  the  project  has  passed.  Sometimes  it  has  been  modified 
by  the  recommendation  of  the  officer  in  charge,  or  by  a  Board  of  Engi- 
neers whose  reports  have  not  been  published  in  the  Annual  Reports  of 
the  Ghief  of  Engineers,  and  the  allusions  to  such  reports  are  not  always 
sufficiently  in  detail  to  enable  others  to  clearly  understand  the  modifi- 
cations. 

.  The  former  volume  of  the  Index  was  mainly  compiled  by  Assistant 
Engineer  L.  Y.  Schermerhorn  and  Dr.  8. 0.  L.  Potter,  my  chief  clerk  at 
the  time.  The  original  compilations  fbr  this  volume  have  been  made  by 
Mr.  Holden  B.  Schermerhorn  and  Assistant  Engineer  L.  Y.  Schermer- 
horn, the  latter  having  also  made  a  thorough  revision  of  the  entire  man- 
uscript, besides  immediately  supervising  the  original  compilation. 

To  Mr.  H.  A.  Wendell,  who  has  copied  all  the  original  memoranda  for 
this  volume,  is  due  great  credit  for  his  accuracy,  faithfulness,  and  in- 
telligent interest  in  the  work. 

Hoping  that  this  additional  volume  of  the  Index  may  prove  of  service 
in  rendering  the  reports  of  the  Ghief  of  Engineers  more  available  for 
reference,  I  am, 

Very  respectfully,  your  obedient  servant, 

Henby  M.  Bobebt, 
Lieut  Ooh  ofEngineerg^  U.  B.  A. 

The  Ghief  of  ENaiNEBBS,  H.  B.  A. 


E  XI>L  A.isr  A.Tioisr. 


The  first  division,  which  oompriseB  the  main  body  of  the  work,  is  arranged  for  eaeh  itn- 
provement  under  the  following  headinge : — 

Appropuiations  :  InclaJing  an  aggregate  of  all  appropriationd  made  by  Congreas 
prior  to  1880,  and  in  detail  appropriations  from  1880  to  and  inclnding 
the  act  of  Angoat  11, 1888. 

Commusrce:  Inclnding  only  special  aUusions  to  commerce;  routine  commercial  statis- 
tics required  with  each  annnal  report  are  not  included^  as  they  are  to  be 
found  at  the  end  of  each  report. 

Contracts:  Inclnding  contracts,  with  prices,  but  not  proposals. 

Engimbers:  SubdiWded  as  follows:  (1)  Chief  of  Enginoere;  (2)  Boards  of  Engineers, 
when  any  such  were  appointed  in  connection  with  the  work;  (3)  Engi^ 
neers  in  Charge;  (4)  Auisiante, 

[Estimates:  Always  incorporated  with  Plans  and  Projects.] 

Legal  Proceedings:  Inclnding  proceedings  of  courts,  Department  of  Justice,  etc. 

Legislation:  By  Congress  or  the  seTcral  States,  except  the  acts  making  appropria- 
tions and  ordering  surveys. 

[Maps:  Placed  as  a  sub-heading  under  Surveys  whenever  published  in  the  reports.] 

Obstructions  :  Inclnding  all  artificial  obstructions  to  navigation,  as  bridges,  dams, 
etc. 

Operations:  Inclnding  a  brief  statement  of  the  operations  of  each  year. 

Physical  Characteristics:  Inclnding  references  to  the  physical  geography  of 
localities,  the  ganging  of  rivers,  rainfidly  drainage  areas,  etc. 

Plans {  Inclnding  all  plans  proposed,  which  #ere  not  adopted  by  authority  as  the 
projects  for  the  improvement.    (See  Projects,  below.) 

Private,  Corporate,  and  State  WoRK*done  on  the  improvement,  as  far  as  men- 
tioned in  the  reports. 

Projects:  As  adopted  by  the  engineer  in  charge  or  Boards  of  Engineers,  with  the 
estimated  cost  of  each,  and  such  details  as  are  of  greatest  importance, 
with  full  references  to  the  same  and  to  any  modifications  made;  together 
with  a  brief  history  of  the  approved  projects  previous  to  1880.  (See 
Plans,  above.) 

Surveys  :  Including  refetences  to  Examinations  and  Surveys  made  and  to  Maps  pub- 
lished in  the  reports. 

The  indexes  of  Examinations  and  Surveys,  where  no  improvements  have  been 
made,  and  of  Bridges  over  Navigable  Waters,  are  arranged  in  a  somewhat  different 
manner  from  works  of  improvement,  according  to  the  material  on  hand. 

ABBRBYIATIONS  AND  RBVBIIENCBS. 

The  few  abbreviations  used  (as  MiJ.,  Col.,  lin.  ft.,  cub.  yds.,  etc.)  will  be  readily 
understood.  The  references  to  the  Annniii  Beports  of  the  Chief  Engineers  are  printed 
with  the  year  (omitting  the  "18")  in  heavy^  face  type,  and  the  page  inordinary  type, 
thus :  ''  '86, 1021."  In  the  report  of  1877  the  plan  was  commenced  of  paging  each  an- 
nnal report  oontinnonsly,xegardless  of  volumes,  and  therefore  the  number  of  the  volume 
is  ignored  in  the  relbrenoes  in  this  Index,  exoepting  where  it  is  necessary  to  refer  to 
m  report  prior  to  ISTr,  whoa  the  TolamoB  ai6^indie>tedj>y  ttio  Boman  nnaumiM,  i,  ii, 

iilf  if* 
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or 
WOBK8  AND  SURVEYS  FOE 


IMPROVEMENT  OF  RIVERS  AND  HARBORS, 


ABSECOHr  IMI^ETy  N.  J.--(Se«  Atlantic  City  Harbob,  N.  J.) 


AOltTE  BAT,  miVlf .—iMPBoymiBNT  of. 

IttSs |22, 500, '87,  1952. 

18^8 15,000,  act  of  Aagnst  11, 1888. 

C^ameree. 

NeceHsity  for  improvement,  '85,  1955-1958. 
Cotitraets. 

1887.  Steele  Bros.  Sl  Co.,  for  500  linear  feet  of  breakwater  constraotion,  '87, 1953. 
EaviB^ers* 
Chibv  of  Enoinbbbs. 

Reporto,  '85,  296 ;  '87,  255. 
Engineers  in  Chabge. 
Mi^J.  C.  W.  Allen.    Report,  '85, 1954, 1955. 
Capt.  J.  B.  Qainn,  1866^—.    Report,  '87, 1951. 
Assistants. 
R.  Hant.    Report,  '85,  1957. 
J.  P.  Parkinson.    Report,  '85, 1954. 
Operations. 

1886-'c^.  Preparations  for  breakwater  extension,  '87,  1952. 
Plans. 
By  Msj.  Allen,  1885,  for  the  construction  of  a  breakwater  in  Asrate  Bay  1,200  feet 
in  length,  and  in  Burlington  Bay  1,100  feet  in  length,  with  tne  deepening  of  the 
areas  oehind  the  breakwaters  by  dredging;  estimated  cost,  $430,000,  '85,  1956. 
Physical  CbaracterlsUcs. 
Description  of  bays,  '85, 1954 ;  '87,  1951.    Direction  of  winds  from,  1873-^83,  '85, 

1<Iq«7. 

Projects. 

By  Capt.  Quinn,  1887,  for  the  constmotion  of  two  breakwaters  in  Agate  Bay,  re- 

speetively  1,000  and  900  feet  in  length,  and  extending  from  the  easterly  and 

westerly  points  of  the  bay ;  the  opening  between  the  ends  of  the  breakwaters  to 

be  1,340  foet;  the  area  inclosed,  109  acres;  estimated  cost,  $213,000,  '87,  1951. 

Snrvejrs. 

Ordered  by  act  of  July  5, 1884.    Hade  undei  the  direction  of  M^j.  Allen,  1885,  '85, 

1955. 
Haps. 
'87, 1952. 
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12  INDEX   OF 

AHBIAPEE  HABBOB,  WIS.— Impbotbmkht  w. 
(Continii^d  horn  YoL  I,  p«  44.) 

^gn-m lies,  000. 

1880 7,000,  "80^  laii. 

1881 8,000,  '81, 9079. 

1882 19,000,  '82,  9139. 

1884 15,000.  '84^  1848. 

1886 15,000,  •Be,  1609. 

Totifcl 160,000 

1888 5,000,aotof  Angasill,  1888. 

€oiiiDierGe. 

Present  limited  area  of  harbor  inadequate  for  demands  of  commerce,  '81,  2079. 
Neglect  of  local  authorities  to  preserve  improvements  made,  '82, 272, 21^,  2140. 
Improper  use  of  United  States  piers  by  local  interests,  '85, 1990;  '87,  2038. 

Chibv  or  Enqinsbbs. 
Reports,  '80,  204;  '81,  275;  '82,  271 ;  '83,  280 ;  '84,  280 ;  '85,  903;  '8^  297;  '87, 
262. 

Ekoineksb  in  Chargs. 
Lieut  Col.  H.  M.  Sobert,  1875-^83.    Reports,  '80,  1910;  '81,  2077;  '82,  2077. 
Capt.  F.  A.  Hinmau,  1883.    Report,  '83,  1678. 

Lient.  Col.  J.  W.  Barlow,  1884-'d6.    Reports,  '84,  1847 ;  '85, 1990 ;  'BB,  1662. 
Capt.  W.  L.  Marshall,  1886,  '8^  290. 
Capt.  C.  £,  L.  B.  Davis,  1886-'—.    Reports,  '86, 1062 ;  '87, 2037. 

Assistants. 
L.  Y.  Schermerbom.    Report,  '80, 1911. 
C.  Crossman.    Report,  'BO,  1910. 
OperaUon«« 

lH79-'80.  4,795  cubic  yards  of  rook  removed  by  United  States  dred^;  020  feet  of 
pile  pier  revetted;  cost  of  rock  removal  by  dredge,  cost  of  pile  pier  revetment, 
'80,  1911,  1914. 

1880-'81.  10,9cf0  cubic  yards  of  rock  removed  by  drilling  and  blasting  and  use  of 
United  States  dredi;e:  6,400  cubic  yards  of  rock  removed  to  adjacent  harbors 
for  pier-filling;  details  of  rock  removal,  '81,  276,  2077. 

1861-^82.  Two  cribs  built  with  timber  f^om  United  States  reservation  at  Sturgeon 
Bay,  '82,  2077. 

1882-'83.  23,587  cubic  yards  sand  aod  mud  and  4,820  cubic  yards  rock  removed  by 
hired  labor  and  use  of  United  States  dredge;  12  cribs  built  and  9  sunk  in  ex- 
tension of  piers:  timber  for  crib-building  used  from  United  States  reservation, 
and  rock  for  cvib-filling  from  excavation  of  interior  harbor;  cost  of  crib  con- 
struction and  rock  removal,  '83,  280, 1680, 1689;  removal  of  1,198,644  feetB. 
M.  timber  from  United  States  reservation  at  Sturgeon  Bay,  '83,  1679. 

188»-'84.    No  operations,  '84,  1847. 

1884-'85.  100  linear  feet  pier  extension ;  6,413  cubic  yards  rock  and  4,478  cubic 
yards  of  sand  removed  by  hired  labor  and  use  of  united  States  dredge ;  450 
linear  feet  of  superstructure  built.  Cost  of  rock  removal  and  pier  construc- 
tion ;  saving  in  cost  of  work  bv  use  of  timber  from  United  States  reservation, 
and  rock  for  crib-filliug  from  harbor  excavation,  '85,  303, 1990,  1991. 

'1885-'86.  Removal  of  20  cubic  yards  rock  from  inner  harbor  by  United  States 
dredge.    History  of  past  operations,  '86,  1662. 

1886-^87.    No  operations  from  proviso  in  act  of  August  5, 1886,  that  wharfage  over 
the  United  States  piers  must  be  made  free,  '87,  2038. 
Projects. 

The  original  project  of  1870,  bv  Mi^.  Houston,  proposed  the  formation,  by  pier 
extension  and  dredging,  of  an  outer  harbor  covering  the  mouth  of  Abnapee 
River;  estimated  cost,  f}70,000,  '71, 125:  '72,  118;  '76^  U,  351. 

In  1873  the  project  was  modified  to  provide  for  the  formation  of  a  small  harbor  at 
the  mouth  of  the  river,  which  might  be  subsequently  utilized  should  the  larger 
outer  harbor  ever  be  required.    Estimated  cost,  $100,000,  '73, 200 ;  '76,  ii,  351. 

In  1875  Maj.  Robert  proposea  the  extension  of  the  piers,  provided  for  under  the  proj- 
ect of  1873,  to  the  18-foot  curve  in  Lake  Michigan,  and  the  formation  of  an 
inner  harbor  100  feet  wide  and  12  feet  deep,  extending  from  the  highway  bridge 
to  the  mouth  of  the  river,  at  an  estimated  cost,  in  addition  to  the  project  of 
1873,  of  $95,000,  or  at  an  aggregate  cost  of  $175,000,  '76,  ii,  340-359;  increased 
by  Board  of  Engineers,  '7^  Ii,  346. 

In  1884  the  project  was  modified  by  increasing  the  width  of  entrance  to  the  piers 
to  200  feet, '8M990. 
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AJLAMAMA  BITER,  AIiA.—lMPBoynfKNT  of. 
(Continmed  from  Yol.  I,  p.  45.) 

Appr«pHali»BC« 

18^-^  ...t 155,000,  '78^  81:  '79, 104. 

1880 85,000, '80,1083. 

1881 20,000, '81,  1200. 

1882 20, 000,  .'83, 1009. 

1884 10,000,  '85, 1307. 

1886 15,000, '86. 1172. 

TomJ 145,000 

1888 20,000,  act  of  Asgiist  11, 188a 

Commerce. 

AdTantaffes  arising  ftom  improrement,  '80, 1085;  '81, 1203;  '83,  1010;  '85,  1306; 
'86, 1171. 
EBgineers. 
Chisf  of  EKGimnRs. 
Reports^  '80, 137;  '81, 186;  '82,  182;  '83,  194;  '84,  203;  '85,  203;  '8^  201,  '87, 
170. 
Engimesrs  in  Ghabob. 
Mi^.  A.  M.  Damrell,  187^1885.    Reports,  '80,  1083;  '81,  1200;  '82, 1276;  '83, 

1008 :  '84, 1200. 
Capts  R.  L.  Hozie,  1885-'—.    Reports,  '85, 1306 ;  '86^  1171 ;  '87,  1288. 
Operations 
History  of  past  operations,  '80, 1083 ;  '82,  1281 ;  '83,  1010. 

1879-W.  Completion  of  dam  across  ** Cat-off;"  3  chutes  closed  at  Haynes'  Island: 
partial  closure  of  chutes  at  Er win's  Bar,  Hohh's  Bar,  and  Yellow  Jack  Bar,  ana 
the  removal  of  490  snags  from  the  river,  '80,  1084. 
1880-'81.  Completion  of  improvement  at  following  bars:  Gardner's  Island,  Cox's 

Bar,  Hadnot's  Bar,  Three  Chntes,  and  bar  below  Cnt-oiF,  '81, 186,  1201. 
1861-^82.  Repair  of  dam  at  Cnt-off  and  Hobb's  Island ;  completion  of  dam  at  Gard- 
ner's Island,  '82, 1279.    Summary  of  work  done,  '82,  1280. 
1882-'83.  Summary  of  work  done,  '83,  1009. 

1883-^84.  Operations  limited  to  removal  of  overhanging  trees  and  snags,  '84,  1201. 
1884-^85.  Removal  of  snags  and  logs,  '85,  1306. 
1885-^86.  Removal  of  snags  and  logs  and  closing  low- water  chute  by  brush  dam 

near  Gardner's  Ibland,  '86,  1171. 
1886-^87.  Removal  of  obstructions  between  months  of  the  Alabama  and  Tallapoosa 
rivers,  '67, 1288. 
Pbysical  Characteristics. 

General  widths  and  depths,  '82,  1279. 
Projects. 

By  Capt.  Damrell,  1876,  for  the  improvement  of  the  river  from  its  mouth,  50  miles 
above  Mobile,  to  Wetumpka,  Ala.,  a  distance  of  323  miles;  by  the  removal 
of  logs  and  snags,  and  by  the  oonstrnotion  of  wing-dams  and  jetties,  so  as  to 
give  a  channel  200  feet  wide  and  4  feet  deep  at  mean  low  water,  at  an  esti- 
mated cost  of  1229,741,  '76,  i,  498, 507 ;  '85,  203. 
9vrTeys« 
Maps. 
From  month  to  Wetompka,  '84^  1202. 


AliAlSCBA  CREEK*  €A]L*— Ezamikatiox  or. 

Engineers. 

CHisr  or  ENonmKs. 

Beport,  '84,  334. 
EiroiNnR  nr  Chabcu. 

Lieut.  Col.  G.  H.  MendelL    Report,  '84,  2207. 

ASSISTANT. 

liient.  C.  F.  Palftey.    Report,  '84,  2207. 
Plans. 

Col.  Mendell  did  not  consider  the  work  to  be  a  public  necessity,  '84,  2207. 
9«rwers. 
Chrdared  by  act  of  Angost  2, 1882.    Made  nnder  direction  of  Col.  Mendell,  1882,  '84, 
SS07. 


14  INDEX   OF 

AI^EXAMOBR  HARBOIK9  MO«— (6m  MuflMsipn  Rmm  wmou  Ds0  MonoBS 

Rapidb  to  thb  mouth  or  ths  Ilukoib  Biyxr.) 


AliLEOHCIf  T  BITSB,  FA.— iMrftOTXiOEirT  of. 

(Continned  from  YoL  I,  p.  46.) 
AppropriaCloiis. 

1«79 110, 009/79,  144. 

1880 20,000,  '80,  1707. 

1881 25. 000, '81,  1947. 

1882 15, 000, '88. 1934. 

1884 35,000,  '85,  1818. 

._.  (  30,000/86^1545. 

"^ \  37,500/ '86, 1546. 

Total 172,500 

« QQA  5   95. 000,  act  ef  Aaffost  11, 1888. 

^'*^ \   35,000* 


• 


8tati8tios,  '80, 1765, 1766, 1773 ;  '83^  1553.    Neoesmty  for  improT^ment  of  riTer  at 
Pittsburgh,  '76,  ii,  149;  '80,  1767;  '84,  1702;  '86,  1545. 
Eairiiicerft. 
Chirf  of  Enginesrs. 
Reporte,  '80,  193,  195;  '81,  261;  '82. 256 ;  '83,  264 ;  '84,  262 ;  '85,  283;  '86,  273; 
•87,  239. 
Engineer  in  Charor. 

Lient.  Col.  W.  £.  Merrill,  1876-^—.    Reports,  '80, 1764, 1767 ;  '81, 1945 ;  "82,  1931 ; 
'83.  1550;  '84,  1702;  '85,  1818;  '86,  1544;  '87,  1810,  1811. 
Absistants. 
T.  P.  Roberts.    Report,  '80, 1765 ;  1768. 
J.  B.  Dongherty,  '80, 1767. 

J.  y.  Hoag,  '81,  1945.    Reports,  '82,  1931 ;  '83. 1551. 
JLegMatian* 
Required  by  State  of  PennsylTania  giving  United  States  Jariediotion  over  land  re- 
qaired  for  look  and  dara  at  Pittsbnrgh,  '86,  274, 1545 ;  '87, 1812. 
Operations. 
History  of  the  past,  '80, 1765. 

1879-'80.  Constrnotion  of  dams  at  Six-Mile  Island,  Nicholson's  Rapids,  and  Garri- 

Bon's^ipple.    Dredging  at  mouth  of  river  and  parchase  of  snag-boat,  '80, 1765. 

1880-'81.  Repairs  to  dams  at  Six-Mile  Island  and  Nicholson's  Rapids.    Removal 

of  snags  and  rocks,  '81,  1945. 
188W82.  Repairs  to  dams  at  Six-Mile  Island  and  Nicholson's  Rapids.    Removal 

of  rocks  and  snaes,  '82, 1931. 
1882-'83.  Removal  of  301  snags  and  28,513  cubic  yards  rock,  '83,  1551. 
1883-^84.  No  operations  for  lack  of  funds,  '84.  1702. 
1884-'85.  Repairs  to  dam  at  Nicholson's  Rapids.    Removal  of  70,649  cubic  yards  of 

rook,  3.555  cubic  yards  gravel,  and  848  snags.  '85,  1819. 
1885-'86.  No  operations  for  lack  of  funds,  '86,  1544. 

1886-'87.  Removal  of  rock  from  river  channel  and  preparation  for  construction  of 
inclined  plane  at  Corydon  Dam,  '87, 1810. 
Fhfslcal  €liara€teri8tlcs« 

General  description,  '80,  1767, 1769.    Floods,  slope,  '80,  1769. 
Plans. 
By  Lient.  CoL  Merrill,  1876,  for  the  improvement  of  the  river  at  Pittsburgh  by  the 
construction  of  a  lock  and  dam  at  Garrison's  Ripple,  at  an  estimated  cost  of 
$153,000,  '76,  ii,  149;  '80,  1767;  '82, 1933.    Probability iihat  further  considera- 
tion will  increase  estimate,  '86^  1545.    Estimated  cost,  $400,000,  '87, 1812. 
PrlTate  and  Corporate  Work. 

Pipe  lines  laid  by  natural-gas  companies  across  the  bed  of  the  river,  '85,  1920. 
Projects. 
By  Lieut.  Col.  Merrill,  1879,  for  temporary  improvement  by  means  of  wing-dams 

and  removing  obstructions,  '79, 1371. 
By  Lieut.  Col.  Merrill,  1879,  for  the  temporary  improvement  of  the  river  by  removal 
of  rocks  from  channels  and  closing  low- water  chutes  behind  ishuids,  '79, 1371 ; 
'86,  273. 

1879.  By'r.  P.  Roberts,  from  French  Creek,  Pa.,  to  Clean,  N.  Y.,  '80,  1767. 

*  For  duB  At  Serr*f  lilmai.  '86, 1646 1  '•?.  U13. 
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JBnylBeenu 

CHtsF  or  ENonnoBRS. 

Beports,  '84,  177 ;  '87, 123. 
ENaiNSBRs  IN  Charge. 
Capt.  J.  Jtferonr.    Reports,  '84,  1060;  '87,  992. 
Capt.  F.  A.  Hinmaii.    Report,  '87,  991. 
Plans. 
Capt.  Mercnr  did  not  consider  the  river  as  worthy jof  improyement  or  the  work  a 

pnblio  necessity,  '84,  1059. 
In  1886y  Capt.  Hinman  did  not  consider  the  stream  worthy  of  improTement,  '87, 
993. 

Snrve^s* 

Examination  ordered  l>y  act  of  Angnst  2, 1882,  Angnst  5,  1880.    Made  nnder  direc- 
tion of  Capt.  Mercor,  18S2,  '84, 1Q60,  aad  C«pt.  Hinman,  1886,  '87,  991. 


AI4I.IOATOB  BITCBt  «.  C.-SuvfXT  ov. 

Commerce* 

Present  and  prospective,  '87, 1123. 
Eniriiieers. 
Chief  of  £noineer8. 

Report,  '87, 139. 
Engineer  ik  Cuargb. 

Capt.  W.  H.  Brxby.    Report,  '87,  1114,  1117. 
Assistant. 
R.  Whitford,  '87,  1118. 
Physical  Citiaracteristics* 
Description,  '87,  1114. 

Plans. 

By  Capt.  W.  H.  Bisby,  1887,  for  ImproviBmeiit  of  AHigat«r  lUver  and  waters  con« 
necting  Santee  River  and  Bull-s  Bay  by  excavation  of  a  6'foot  channel,  160  feet 
in  width ;  estimated  cost,  $183,240,  '87,  1118. 
Sarvejs. 
Examination  and  snrvey  ordered  by  act  of  Angnst  5, 1886.    Made  1887  nnder  direc- 
tion of  Capt.  Bixby.  '87,  1117. 
Maps. 
'87, 1118. 


AI^PENA  HABBOR,  THUNDER  BAT,  ITIIcn.— Improyiimbnt  of. 

(Continued  from  Vol.  I,  p.  47.) 
Appropriations. 

Ife76 $4,600, '77,  111.  142,934. 

1882 15,000,  ^83,1853. 

Contracts. 

186^  C.  S.  Barker,  for  dred^ng,  at  20  cents  per  cubic  yj^rd,  '83,  1853. 
Kairineers* 
Cbibt  of  Knginbkrs. 
Reports,  '80,  219,  '81,  297;  '82,  292;  '83,  301;  '84,  303;  '85,  327;  '86,  321;  '87, 
289. 
Enoimierrs  in  Charge. 
Maj.  F.  Harwood,  1878-1883.    Reports,  '80,  203(i;  '81,  2244;  '82,  2329. 
Maj.  F.  U.  Farquhar,  1883,  '83,  299. 

Lieut.  Col.  O.  M.  Poe,  1883-'—.    ReporU,  '83,  1852;  '84,  2036:  '85,  2129:  '86, 
1125;  '87,2249. 
Assistant. 
R.  Strobman.    Report,  '84,  2037. 
Operatians. 

l879-'82.  None,  '80,  20.36;  '81,  2245;  »82,  2329. 
1882-'83.  16,900  cubic  yards  dredged,  '83,  1852. 
1883-'84.  21,294  cubic  yards  dredged,  '84^  2040. 
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AUPElf  A  HARBOB,  THIJHBBB  BAT,  lUCBU-Continiied. 

Operation*— Continned. 

1884^^.  No  operadoni,  "BS,  2129. 

186&-^86.  No  operatioiia,  '86, 1885. 

1886-^87.  No  oporfttiODS ;  project  completed  in  1884,  '87,  2249. 
Projects. 

By  Mi^.  Harwood,  1881,  for  obtaining  a  channel  14  feet  deep  by  dredging,  at  an 
eatimated  cost  of  $25,000,  '81, 2244 ;  '84, 2037 ;  project  completed  1884,  '87, 2249. 


AMJBIBA  BITEB  AND  BAT,  OBBCMM-Srayrr  ov. 

(Cootinned  from  Yol.  I,  p.  48.) 

EnirlBeerft. 

Cmxr  OF  EsfonmoKS. 

Report,  '80,  242. 
Engikxbr  in  Chakob. 

Lient.  Col.  G.  L.  Oilleepie.    Eeport,  '80,  2336. 

ASSIBTAIVT. 

R.  A.  Habeniham.    Eeport,  '80,  2337. 
FbTsieal  Cbaimcterisclcs. 

'80,2337. 

Projectfi. 

Lient.  Col.  OiUeepie  in  1879  conaideied  the  harbor  aa  not  worthy  of  impiOTcnient. 
'80,2336. 
Smrveys. 


mrveySi 

1879.  By 


R.  A.  Habersham,  '80,  2337. 


AI.TAMAHA  BITEB^  OA.— luPRoyunDrr  av. 
Appropriatioms* 

mi 15,000, '81, 1105. 

1882 15,  OOO, '82,  1177. 

1884 15,000, '84,  1116. 

1886 •20,000,  '86, 1108. 

Total 55,000 

1888 10,000.  act  of  Angnst  11, 1888. 

Statements  of  appropriations,  '87, 1178. 
Commerce. 

Importance  of  the  improTcment  to  commerce,  '86, 1107, 1109;  '87, 1177. 
Contracts. 

1883.  R.  8.  Bnraett,  for  remoTing  rock,  at  $4.70  per  cubic  yard,  and  constmotion  of 
wing-dams,  '83, 929. 

1884.  £.  H.  Qaynor,  for  construction  of  wing-dams,  '85, 1221. 
Cmglmeerft. 

CbiMf  of  Enoinbxbs. 

Reporto,  '81, 175 ;  '82, 170 ;  '83,  181 ;  '84, 187 ;  '85, 187, 191 ;  '86, 186 ;  '87, 149. 
Enoinbkr  nr  Charob. 

Coi.  Q.  A.  Qftllmore,  1880-'—.  Reports,  '81, 1105,  1107;  '82,  1176,*  '83, 926;  '84, 
1114;  '85, 1218,1234;  '86^  1105;  '87,  1176. 

W.  G.  Wiiliamsen.    Report,  '81, 1109. 
Gapt.  J.  C.  Poet.    Report,  '83, 930. 
Capt.  T.  N.  Bailey.    Reports.  '84, 1116;  '85,  1236. 
Lient.  O.  M.  Carter.    Reports,  '85,  1221 ;  '8^  1108. 
OperatiOBS* 
1881-'82.  Construction  of  snag-boat,  '82, 1176. 

1882-'83.  Examination  of  river  preparatory  to  active  operations,  '83,  927. 
1883-^84.  Removal  of  1,800  cubic  yards  rock  at  Town  and  Piney  Blufls,  323  snags, 
and  185  leaning  trees,  '84,  1115. 

"  *  $10,000  to  be  applied  to  DoboyBar,  '87, 1178. 
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HAHA  BITBMy  OA.— Contfaiaed. 


OMrations— Contiimed. 
1681 -%i  Goastraotioii  of  training-wall  iw  imptoyement  of  Beaid's  Bloff  Bar^  re- 
moval of  Bnags  and  protecting  caving  banks,  '85, 1318. 
1885-^.  ConBtmotion  of  4  spur-Jetties  at  Beard's  Bluff  Bar,  '86^  1106. 
1886--87.  Removal  of  snags  and  trees  by  snag-boat  Tooooa,  '87, 1177. 
Prelects. 
By  Col.  Gillmore,  1880,  for  the  formation  of  a  low-water  channel  80  feet  wide  and 
3  feet  deep,  from  its  confluence  to  Darien,  155  miles,  by  the  removal  of  rock, 
baas,  and  snags^  at  an  estimated  coat  of  fOO.OOO,  '81, 1106 ;  '87, 1176. 
Sarveys. 
1880.  Examination  by  W.  G.  Williamson,  '81, 1107. 

1884.  Hap  of  river, '84,  1116. 

1885.  Map  of  river  at  Beard's  Bluff,  '85, 1292. 


AI«TOBi  HABBOBp  II«I#«~^(See  Mississippi  Bivkr  bstwbkn  uovrm  of  Ilu* 

KOIS  AND  OmO  BlVBBS.) 


AMBOY,  FBOn  PCBTH  AN B  SOUTH  TO  MAIN  SHIP-CHAN- 

NEI«9  BABITAN  BA¥--6uByKT  of. 

Chief  of  EKOiMXBitB. 

Report,  '81,  115. 
Erginekr  in  Ghargb. 

Lieut.  Gel.  N.  Michler.    Report, '81,  717. 

A.  Doerflinger.    Report,  '81,  718. 
Projects. 

By  Lieat.  Col.  Michler,  1880,  for  the  formation,  by  dredging,  of  a  channel  300  feet 
wide  an4  21  feetidAep.  ait  mean  low  wataii  b^wean  deap  water «ff  the  main  ship- 
channel  and  deep  water  west  of  Segnine  Point;  estimated  cost,  {126,500,  '81, 719« 
Surweyii. 
By  A.  Doerflinger,  '81,  718. 


ARIEI^IA  BITEB,  FIi A.— Examination  of, 

Cmwr  OF  £noii9iebbi9« 
Report,  '85, 191. 

ENOINEKIt  in  CHABQ»« 

Capt.  W.  T.  Roflsell.    Report,  '85,  1285. 
Plans. 

Reference  to  previous  examinations,  '85,  1384. 

In  1884  Capt.  Rossell  did  not  consider  that  the  needs  of  commerce  required  the 
present  improvement  of  the  river,  '85, 1285. 

Examination  ordered  by  act  of  July  5, 1884.    Made  under  direction  of  Capt.  Ros- 
sell, 1884,  '85, 1285. 


AMITB  BIVBB,  IiA.— iMFBOvmiENT  of. 

(Continued  fh>m  Vol.  I,  p.  49.) 
Appropriations. 

IWO $8. 000, '80,  1157. 

1881 5,000;  '81,  1260. 

1886 2,000, '86,  1241. 

1888 6,000,  act  of  August  11, 1888w 

1443  KN 2 
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AMITS  BIYEB,  JLA.-Continaed. 

Contracts. 

1880.  £.  Glasscock,  for  the  remoral  of  obstmotions,  '81, 1279 ;  unsatisfactory  prog- 
ress of  contract,  '89^  1103. 
Enfj^ineerB. 
Chief  of  Enoinksbs. 
Reporte,  '80,  143,  145;  *81,  192;  '82,  188;  '83,  206;  '84,  210;  '85,  215;  '86,213; 
•87, 181. 
Enqinkbrs  in  CHARaB. 
MaJ.  C.  W.  Howell,  1879-'83.    Beporto,  '80, 1156,  1185 ;  '81,  1279 ;  '82,  1372. 
MaJ.  A.  Stickney,  1883-'84.    Reports,  '83,  1103,  '84,  1263. 
Capt.  T.  Turtle,  1884. 

Maj.  W.  H.  Heuer,  1885-^—. .  Eeports,  '85,  1391,  '86,  1239 ;  >87, 1364. 
Assistants.  . 
H.  S.  Douglass.    Report,  '80,  1185. 
Capt.  D.  W.  Lookwood.    Report,  '83,  1104. 
H.  C.  Collins.    Report,  '84,  1264. 
Operations. 
1881-82.  Obstructions  removed  from  6i  miles  of  river,  '82,  1372. 
1882-'8:<.  Obstructions  removed  from  36  miles  of  river.  '83,  1104. 
188:V-'84.  Operations  prosecuted  by  hired  labor;  8  miles  of  river  cleared  of  obstruc- 
tions, '84,  1264 ;  '85,  1392.    Advantage  of  work  done  by  hired  labor,  '85,  1392. 
1884-'87.    No  operations,  '85,  l:»l ;  '86i  1240;  '87, 1366. 
Private  and  Corporate  Work. 

State  of  Louisiana  has  expended  $75,000  in  clearing  river  of  obstructions,  '80, 1187. 
Projects. 
By  Mfl^.  Howell,  1879,  for  the  improvement  of  the  river  firom  Bayou  Manchac  to 
Lake  Maurepas,  to  a  low-water  depth  of  5  feet,  by  the  removal  of  snags  and  logs, 
at  an  estimated  cost  of  |23,760,  '80,  1157.    Improvement  not  considered  perma- 
nent, '80,  1157;  '83,  1105;  '84,  210. 
Physical  Ciiaracteristics. 

Description  of,  '80,  1186. 
Surveys. 
By  H.  L.  Douglass,  '80, 1185. 


ANCLOTE  HABBOBy  FLA.— ExAMiNATioif  of. 

Enirinc^rs. 

Chief  of  Enoikieebs. 
Report,  '85,  199. 

Enoinerr  in  Charge. 
Capt.  W.  T.  Rossell.    Report,  '84, 1280. 

Assistant. 
A.  W.  Barber.    Report,  '85,  1280. 
Plans. 

In  1884  Capt.  Rossell  did  not  consider  the  harbor  worthy  of  improvement,  '85, 1280. 
Snrveys. 

Examination  ordered  by  act  of  July  5,  1884.    Made  under  direction  of  Capt>.  Ros- 
sell, 1884,  '85,  1280. 


AlfDALUSIAf  Ufl4.~(See   Mississippi  River  ^from   Saint  Paul  to  Des 

Moines  Rapids.) 


ANDBOSCOOOIN  BITC:Br-(At  and  below  BrunswiclcO  HIE.— 

Survey  of. 
Enirlneers. 

Chief  of  Engineers. 

Reports,  '81,  77;  '82,  77;  '84,  73. 
Engineer  in  Charge. 

Col.  G.  Thom.    Reports,  '82,  527;  '84,  473. 
Assistant 

Lieut.  W.  T.  Rossell.    Report,  *82,  528. 
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ANDROSCOOOIir  BITEB^CAt  and  below  BruMSWlck,)  ME.— 

Continued. 

Plans. 

By  Col.  Thorn,  1881,  for  foimation  of  dredged  channel  at  3ninflwiok|  150  feet 
wide  and  6i  feet  deep  at  low  water,  throagh  the  shoals  above  Foster  Island, 
with  bank  protection  and  closare  of  channel  north  of  Cow  Island;  no  informa- 
tion as  to  necessity  of  improvement  or  its  benefit  to  oonmierce ;  estimated 
cost,  134,000,  '82,  528,  530.  In  1884  Col.  Thom  did  not  consider  the  river 
worthy  of  improvement  below  Brunswick,  '84,  473. 
Surveys. 

Ordered  by  act  of  March  8,  1881.    Made  under  dit«ction  of  Col.  Thom,  1881,  '82, 
627. 

ETamination  below  Brunswick,  '84^  473. 


AWOUIIiLE  BIYEB9  ARK.— (See  L'Anouiujb  Bivsr.) 


Alf If  AFOIilS  HABBOR9  MD.—lMPRoysMXKT  of. 

(Continued  firom  Vol.  I,  p.  49.) 
Approprifrtloiis. 

1880 |5, 000, '80,  634. 

1881 5,000, '81,874. 

Commerce. 

Benefit  to  commerce  firom  proposed  improvement  small,  '81,  874 :  '82,  850 ;  '85, 
134. 
Contracts. 

1886.  The  A.merioan  Dredging  Company,  at  8  cents  per  cnbic  yard,  '88,  877. 
Defense. 

Strategic  valne  of  Annapolis  Harbor,  '82,  850;  '85,  134. 
EniTineers. 

CUIBF  OF  EnGIKEERS. 

Reports,  '80,  102;  '81,  135,  150;  '82,  131;  '83,  136;  '84, 143;  '85, 134 ;  '86,  134; 
•87,  98. 
Engineer  in  Charge. 
Lieut.  Col.  W.  P.  Ci-aighill,  1876-'—.    Reports,  '80,  633;  '81,  871;  '82,  850;  '83, 
676;  '84,  900;  '85,  886;  '86,  877;  '87,  863. 
Assistant. 
W.  R.  Hntton.    Report,  '81,  872. 
Operations. 
Appropriations  withheld  nntil  further  action  of  Congress,  '81,  851 ;  '85,  134. 
1885-'86.  Dredging  shoals  within  the  harbor,  '86,  877. 
1886-'87.  Dredging  of  shoals  continued,  '87,  863. 
Pbyslcal  €haracteristie8. 

General  description,  '81,  872. 
Project. 
By  Lient.  Col.  Craighill,  1880,  for  improTement  of  harbor  by  the  formation  of  a 
channel  through  the  bars  abreast  of  the  Naval  Academy,  by  dredging  150  feet 
wide  and  24  feet  deep  at  low  water;  estimated  cost,  $66,000,  '81,  872;  '85, 134. 
Ssrveirs 
1886.  By  Mr.  W.  F.  Smith,  of  shoaLs  in  luirbor,  '86,  134. 


APAI^AGHICOUL  BAT,  FIiA.— Impboykmekt  or. 

(Continued  from  Yol.  I,  p.  50.) 
AppropriatiOBS. 

1828-'^ 131,700 

1880 10,000, '80.  1077. 

1881 ,.  10,000,  '81,  1191. 


20  INDBX  OF 

APAULCHICOftiA  BAT,  FUi.— C^atiawd. 

A»prOFHati«B9— Contixmed. 

ItttiB 25, 000, 'ga,  1967. 

1884.., 10,000,  '84,  1177. 

1886 18,000,  '86. 1141. 

ToW 98,700 

1888 d0,000,  aotofAa|rii9tll,1888. 


InoreMe  of,  due  to  improyepiont,  '82,  1967 ;  '84*  1176. 
Contracts* 

1080.  W.  A.  Alexander,  dredging,  at  46|  oente  per  cubic  yard,  '81,  1196. 

1881.  J.  Thomlinaon,  dredging,  at  29i  cents  per  cubic  yard,  '82,  X969;  '99,  980. 

188-2.  J.  Maguire,  dredging,  at  92^  oente  per  cubic  yard,  '83,  960. 

1885.  8.  N.  Kimball,  dredging,  at  99^  cents  per  cubic  yard,  '85,  1959. 

1H86.  8.  N.  Kimball,  dredging,  at  39^<r  cents  per  cubic  yard,  '87,  1965. 

CHIBr'  OF  BlfOn«BB0. 

Reporto,  '80,  136;  '81,  183;  '82,  179;  '83,  189;  '84, 197;  'B5, 194;  '86^  193;  '87, 
163. 
Engineers  in  CHARaE. 
Capt.  A.  N.  Damiell,  187e-'84.    Beports,  '80, 1076;  '81, 1196 ;  '82, 1966;  '83, 986; 

•84. 1175. 
Capt.  W.  T.  Rossell,  1884-^86.    Report,  '85,  1958. 
Lieut.  W.  M.  Black,  1886-^,    Report,  '88^  114iL 
Capt.  R.  L.  Hoxie,  1887-^—.    Report,  '87, 1965. 
Assistant. 
W.  H.  Barber.    Report,  '85, 1960. 
OpenUi«B8« 
1881-'89.  51,943  cubic  yards  material  dredgedi  resulting  in  increasing  tbe  ebannel 

deptb  from  9i  to  3  feet,  '82,  1267. 
1882-'83.  Formation  of  a  dredged  channel  75  feet  wide  and  9i  feet  deep,  '83,  980. 
1883-'84.  9,990  cubic  yards  dredged,  resulting  in  a  channel  from  60  to  75  feet  wide 

and  9i  feet  deep,  '84,  1176. 
1884-'85.  97,000  cubic  yards  removed  in  the  fbnaation  of  dredged  channel  60  feet 

wide  and  9i  feet  deep,  '85,  1959. 
1885-'d6.  No  operations  for  lack  of  funds, '88^  1144. 

1886-'87.  4,607  cubic  yards  dredged  at  Cairabelle  and  18,885  eubie  yards  at  Apa- 
lachicola  Bar,  '87,  1965. 
Projects. 
By  Capt.  A.  N.  Damrell,  1879,  for  the  formation,  by  dredgiuff,  of  a  obannel  100  feet 
wide  and  11  feet  deep  through  the  bar  in  the  bay  at  tne  mouth  of  the  river; 
CHtimated  cost,  $100,000,  '79,  893;  '85, 1958;  '87,  1965. 
Not  considered  that  the  improvement  will  be  permanent  without  auxiliary  works, 
'80,  1077;  '861  193;  '87,  1965. 

8«rTejcs» 

Maps. 
'86, 1149. 


AFALACHICOI«A  BlVIIBy  FA.A.— ImfROV^MBirr  of. 

(Continued  from  Vol.  I,  p.  56.) 
Appropriatioiis. 

1874-79 |33>  000, '74, '80^  1075. 

1880 9,000/80,  10^. 

1881 1,500, '81,  1190. 

l-^ea 9,000, '82, 1965. 

1884 1,000, '84,  1175. 

1886 , 1,000, '86^1165. 

Total 40,500 

1888 i^,  000,  aet  of  August  11,1886. 

Statement  of  appropriations,  '87, 1964. 

Chief  of  Enoinbbrs. 
Reports,  '80,  135;  '81,  189;  '82,  178;  '83^  189;  '84,  197;  '85,  198;  '86;  1153; 
'87, 169 


BIYEBS  AND  HABBOBS.  21 

AFAIiACHICOIiA  BIYfiB,  «LA.-C<Hitlniied. 

E  nffineers — Continued. 
EMQiinsEBS  IN  Chabob. 
Capt.  A.N.  DamreU,  1873-74.    Beports/SO,  1075:  *81,  1186:  '82,  1964:  '68,  978: 

'84  1174. 
Capt.' W.  t!  Boosell,  1884-^86.    Beport,  '85,  1275. 
Lieat  W.  M.  BLaok,  1886-^67.    BeportHVS,  1153. 
Capt.  B.  L.  Hoxie,  1887-'—.    Beport, '87, 1263. 

AflSISTAMT. 

^f .  J.  Maek,  '86k  1164. 
OMratioiis. 

l879-'80.  Canal  70  feet  wide  and  5  feet  deep,  cat  between  ApaUchioola  Biver  and 
Mocoaein  Slough ;  lemoval  of  raft  from  St;^  JEtiyer,  '80, 1076. 

1880-'81.  Bemoval  <tf  676  enacB  and  OYerhanging  trees  and  9,833  eabio  yards  of 
dredged  material,  '81, 11^. 

1881-'d2.  165  snags  and  .orerfaanging  trees,  8  raits  and  3,000  onbic  yards  of  dredged 
material  remoTed,  '82,  1265. 

1882-^83.  Bemoval  of  drift  from  Moooasin  Slongfa,  '83,  979. 

1883-^84.  Widening  Moccasin  Slough  Canal  by  removal  of  240  onbio  yards  of  eli^ 
and  3.679  snags  and  overhanging  trees,  '84,  1175. 

1884-'85.  No  operations,  '85, 1276. 

1885-^86.  Bemoval  by  hired  labor  of  110  snags  and  logs  fh)m  channel  above  Moooa- 
sin Slough,  '86^  1155;  completion  of  improvement  as  originally  pr«r)eoted,  '86» 
1154. 

18d6-'d7.  33  snags  and  141  leaning  trees  removed,  '87,  1264. 
Frojeets. 

By  Capt.  A.  N.  Damrell,  1874,  for  the  formation  of  a  channel  of  navigable  width 
and  6  feet  deep,  by  the  removal  of  sna||s  and  overhanging  trees,  aOd  by  ntilis- 
ins  Styx  Biver  and  Moccasin  Slongh,  in  avoiding  the  worst  part  of  the  Apa- 
lacnioola  Biver;  estimated  cost,  |80,:{33,  '73,  698.  Project  accomplished  in 
1860  by  expenditure  of  $37,244^^7,  '80,  1076.  In  addition  to  original  prt^ect, 
Chipola  Cut-off  opened  to  White's  BInff,  '82,  1265.  Annnal  appropriation  esti- 
mated for  the  preservation  of  improvement,  |2,000,  '85, 1276;  '86^  1154. 


Arar^Biimtioiis. 


AFFOMATTOX  BITSB,  irA.*-lMPBoyEMBiiT  €6. 

(Continued  from  Vol.  I,  p.  51.) 


.  t860,000, '71-'79,  51. 

1880 20,000, '80,  667. 

1881 20, 000, '81,  901. 

1882 35, 000, '82,  901.   . 

1884 25, 000, '84,  913. 

1886 18, 750, '86^  959. 

Total 378,750 

1888 15,000,  act  of  August  11, 1888. 

CoMtracts. 

1881.  S.  West,  dredging,  at  20  and  23  cents  per  onbic  yard,  '81,  902. 


1882.  O.  H.  Ferris,  dredging,  at  32  cents  per  cubic  vard,  '82,  901. 

I.  B.  A.  Davis  for  piles,  Q.  V.  Scott  Sl  Sons  for  lumber,  W.  F.  Uatuuff  for  DrusU 
and  poles,  '84,  914.    A.  F.  Hull,  dredging,  at  13^  cents  per  cubic  yaid,  '85, 1029, 


1031.  ,  .  ^  .  ^  . 

.  1886.  West  Point  Engine  and  Machine  Company,  for  boiler  of  tow-boat,  '87,  978. 

EiiViBeerft. 

Chikf  of  Enoinxbrs. 

Beports,  '80,  106;  '81,  143;  '62,  139,  903;  '83, 143;  '84, 147;  '85,  155;  '86^  190; 
'87, 117. 
Ekoinebrs  IX  Chabob. 

Lieut.  CoL  WilUam  P.  Craighill,  1879-'84.    Beports,  "SO,  665 ;  '81, 896 ;  '82,  898, 
907  *  '83.  687 '  '64  913. 

Capt.'F.  A.  Hin'man'  1884-'—.    Beports,  '85,  1029;  '86,  959;  '87,  978. 
AssisTAirrs 

Capt.  J.  W.  Cuyler.    Beport,  '80,  657. 

H.I>.  Bird.    B^rt,  80,  659. 

Capt.  T.  Turtle.    Beports,  '82,  898,  907,  911 ;  '83,687. 

Lieut.  C.  McD.  Townsend.    Beports,  '83, 688;  '84, 914. 

H.J.Gielow.    Beport/67, 981. 


22  INDEX  OF 

APPOIHATTOX  BIYER,  TA^-Continned. 

OperatioBS* 

1879-'80.  Dredging  9,305  cabic  yards;  repair  and  constraotion  of  wing-dams  and 
dike,  *80,  &7. 

1880~'81.  Dredging,  oonstniction  and  repair  of  wing-dams  in  progress,  '81,  898. 

18dl-'8d.  Dredging  and  repairs  to  dikes,  '82,  898. 

188^'83.  Iml^roTed  condition  of  river,  '83,  143,  687,  694.  Constraotion  of  Jetties 
and  their  cost,  '83,  143,  688. 

1883-'84.  iS&^Wl  cnbio  yards  dredged;  oonstractiou  and  repairs  of  dikes,  '84,  147, 
914.    Improved  condition  of  river,  '84,  913.    Cost  of  work,  '84,  915. 

1884-'85.  51,300  cnbio  yards  dredged  by  contract  from  Pnddledock  Cat ;  extension 
and  repair  of  dikes  by  hired  labor,  '85,  1029. 

1885-^80.  70,124  cabic  yards  dredged  by  con  tract  from  Pnddledock  Cat;  190  linear 
feet  pile  and  bmsh  revetments  boilt  by  hired  labor  '86,  958. 

1886-^87.  25,047  cabic  yards  dredged  from  channels;  repair  of  Jetties,  dams,  and 
training- walls ;  348  linear  feet  revetment  bnilt  at  Paddledoek  Cat ;  constrao- 
tion of  training-wall  at  Bushmore's  commenced,  '87, 979. 
FriTate  aad  Corporate  Work. 

Constraotion  of  a  dredge,  1884,  by  city  of  Petersburg,  Va.,  '84,  914;  work  done  by 
city  of  Petersbarg,  '86,  960. 
Projects. 

By  Board  of  Engineers,  1870,  for  the  attainment  of  a  channel  with  a  depth  of  12 
feet  at  high  water,  and  a  width  as  ^reat  as  the  river  will  bear;  the  improve- 
ment to  l^  accomplished  by  regnlating  works,  aided  by  dredging  when  the 
needs  of  commerce  reqnire  a  more  rapid  improvement  of  the  channel  than  oonld 
be  obtained  by  the  regnlating  works;  estimated  cost  $428,000,  '71,  73,  606: 
'85, 155;  '87,  117. 

In  1887  a  revision  of  the  estimated  cost  for  the  completion  of  the  project  was 
•33,810,  '87,  978,  986. 
Sanreys. 

1881-'&,  onder  direction  of  Lieut.  Col.  W.  P.  CraighiU,  '82,  904. 


APPOIkUIlflMrNK  CBEEK,  BEL.— Exabunatiok  or. 

Eavinecrs. 

CHiEr  or  Enoinebbb. 

Beport,  '81,  129. 
Engineer  in  Charge. 

Col.  J.  K.  Macomb.    Report,  '81,  826. 
Assistant. 

W.  8.  Edwards.    Report,  '81,  826. 

Plans. 

By  Col.  Macomb,  1880,  for  improvement  of  creek  by  dredging  from  Odessa  to  its 
month,  a  distance  of  9^  miles,  so  as  to  give  6  feet  depth  at  mean  low  water; 
estimated  cost,  $71,382,  '81,  826. 
SurreT. 

1880.  By  W.  8.  Edwards,  '81,  826. 


ABAIf SAtS  PASS  AIVB  BAT,  TEX.— Improvement  or. 

(Continued  from  Vol.  I,  p.  53.) 
AppropriaUonB. 

1879 135,000 

1880 65,000,  '80,  1247. 

1881 80, 000, '81,  1359. 

1882 100,000, '82,  1471. 

1884 100,000, '84,  1316. 

1886 101,250,  '86,1333. 

Total 481,250 

1888 100,000,  act  of  AugiiBt  11, 1888. 
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ARANSAS  FASS  AH D  BAT,  TEX.-Coniiniied. 

Contracts. 

1881.  F.  Brannor,  for  brush,  at  |3.35  per  cord ;  contraot  completed  May,  1882|  '82, 

1469:  C.  M.  Holdin,  for  stone,  '82,  1469. 
1662.  A.  M.  Shannon  &  Co.,  for  brash,  at  $2.60,  and  stone,  at  |5  per  cnbic  yard, 

'83,  1092. 
1684.  A.  M.  Shannon  A  Co.,  for  brash,  at  $2.60,  and  stone,  at  $4.40  per  cubic  yard, 
'85, 1466. 
EngiMeers. 
Chief  of  Enoikebrs. 
Reports,  '80, 149;  '81,  202;  '82, 199;  '83,  204;  '84,  219;  '85,  229;  '86,  226;  '87, 
191. 
Board  of  Enoinbkrs. 

Convened  by  S.  O.  Ne.  63,  Chief  of  Engineers,  1879,  '80, 1254.    (See  Projects.) 
Engutsbrs  in  Charge. 
Major  S.  M.  Mansfield,  1880-'66.    Reports,  '80, 1245;  '81,  1358;  '82, 1469;  '83, 

1091 ;  '84,  1312 ;  '85, 1464 ;  '86^  1330. 
M^.  O.  H.  Ernst,  188&-^— .    Report,  '87,  1431. 
AssiSTAirrs. 
T.  S.  Sedgwick.    Report,  '80, 1247. 
W.  L.  Webb.    Report,  '82,  1472. 
Operations. 
1879-'80.  Preliminary  work  in  progress,  '80, 1246. 

1880-'81.  Work  done  by  hired  labor  and  open  market  purchase:  construction  of 
groin  jetties  for  protection  of  Mostang  Island  and  the  sonth  channel  jetty,  '81, 

1881-^^.  Construction  of  jetties  by  hired  labor, '82, 1469;  successful  action  of  work 
done,  '82, 199, 1470, 1474. 

1882-^83.  Extension  of  sonth  jetty,  by  contract,  1,200  linear  feet,  by  the  use  of 
15,476  cubic  yards  brush  and  3,474  tons  of  stone,  '83, 1092. 

1883-^.  Extension  of  jetty,  by  contract,  to  length  of  3,900  linear  feet;  10,686 
cubic  yards  brush  and  2,940  cubic  yards  stone  used ;  channel  10^  feet  deep  at 
mean  low  water  obtained  over  the  bar,  '84,  219, 1314. 

1884-^85.  Extension  of  jetty,  by  contract^  seaward,  and*  raising  height  of  same  by 
application  of  23,017  cubic  jrards  of  brush  mattress  and  4,626  tons  of  stone ; 
building  superstructure,  by  hired  labor,  over  work  previously  completed ;  chan- 
nel 11  &et  at  mean  low  water  obtained  over  the  bar,  '85,  1466. 

1885-^86.  By  hired  labor,  repairs  made  to  outer  end  of  south  jetty,  and  trees  planted 
on  Saiut  Joseph's  Island,  '86,  1332. 

1886-'87.  Protective  works  in  progress,  '87,  1432. 
Physical  Characteristics. 

Described,  '80, 1254 ;  '81,  1360. 

Rate  of  movement  of  bar,  '87, 1431. 
Private  and  Corporate  UTorfc. 

$10,000  subscribed  by  local  interests  in  1883  to  carry  on  the  work,  '84, 1313 :  '87, 
1432. 

Projects. 

By  Board  of  Engineers,  1879,  for  the  formation  and  maintenance  of  a  12'foot  chan- 
nel at  mean  low  water  over  the  bar,  by  the  extension  of  the  north  jetty  from 
the  end  of  Saint  Joseph's  Island  and  the  soath  jett:^  from  the  end  of  Mustang 
Island,  and  the  construction  of  groins  in  conjunction  with  beach  protection 
for  the  head  of  Mustang  Island  to  and  beyond  Turtle  Cove ;  estimated  cost  of 
jetties,  groins,  etc.,  |759,185.  The  improvement  of  the  interior  channel  from 
the  Pass  np  to  Rockport  and  Corpus  Christ!  to  be  by  dredging ;  estimated  cost  of 
(by  Maj.  Howell),  $441,537.75,  '80,  1247,  1254;  '81,  1363;  '85,  1465;  '86,  1330 
(Cole.  Tower  and  Newton  and  Lieut.  Col.  Gillmore) ;  '80,  1271. 

In  1887,  the  work  designed  and  partially  executed  having  partially  failed  in  ob- 
taining the  desired  result  at  the  Pass,  Mai.  Ernst  proposed  to  abandon  so 
much  of  the  south  jetty  as  curves  uortliward,  and  by  an  easy  change  in  direc- 
tion to  the  southward  to  lead  the  jetty  by  the  shortest  line  to  deep  water;  the 
north  jetty  to  be  placed  parallel  to  the  outer  end  of  the  south  jetty.  For  the 
protection  of  Mustang  Island  it  was  proposed  to  riprap  its  slope  from  high- 
water  mark  to  bottom  of  the  channel.  The  works  proposed  were  expected  to 
secure  a  channel  at  least  20  feet  deep.  Cost  of  revised  project,  $2,052,543.72, 
•87,  1432. 
Svrveys. 

Made,  '80,  1258,  1264;  '82,  1470;  '83,  1002;  '85,  1466. 

Survey,  1882,  by  H.  C.  Ripley  and  W.  L.  Webb,  '82,  1470. 

Maps. 
'85, 1466. 
hw>1lMo^  of  jetties,  '87?  H99» 
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ABCHfitt'8  BWPBtBIVBB,  ▼A.--IiiPW>v8iauiT  ow. 

(Cod tinned  from  VoL  I,  p.  53.) 

Approipri»li«Bfl« 

1881 $5, 000, '81,  990, 

1882 5,000,'82,«42. 

Comaierce. 

UnimporUnt,  "85,  1034. 
Contracts. 

1882.  G.  W.  Ferris,  tor  dredf^ing,  at  37^  oeots  per  cabio  yMd,  '88,  1075. 

1883.  J.  Caler  A  Soq,  dredging,  lit  27)  cents  per  onbio  yard,  "88,  841. 
Eiigiaeers. 

Chibf  of  ENGIinSBItS. 
Beports,  '80,  125;  '81, 150;  '82,  155;  '83.  161;  '84,  165;  <88,  i57;  '86^  Htt;  «f, 
117. 
Engineers  in  Chabge. 
Capt.  C.  B.  Phillips,  1880-^1.    Report,  *80,  906. 
Capt.  J.  Mercur,  1881-'84.    Reports,  '81,  989  ;  '82,  1074 ;  '88,  841. 
Capt.  F.  A.  Hinman,  1884-'^.    Beports,  '84,  lOai ;  '85,  1034;  ^88^  902 ;  *87,  977. 
Assistants. 
J.  M.  Wolbrect.    Report,  *80,  907. 
G.  H.  Elliott.    Report,  '82,  1075. 
Operations* 
1881-82.  12,283  cnbic  yards  removed  by  dredging ;  no  material  adVMitage to  eom 

meroe  reenlting  from  work  done,  ^82,  1075. 
1882~'83.  16,254  enbio  jrards  removed  at  month  of  rirer  by  dredging ;  limited  ex- 
tent of  work  renders  its  present  valne  to  commerce  small,  '83,  841. 
1883-'87.  No  operations,  '84,  1031 ;  '85,  1034 ;  »86^  962^  '87,  977. 
Physical  €linracteristl€S* 

Described,  '80,  906. 
Projects* 
By  Captain  Phillips,  1880,  for  the  formation  of  a  channel  by  dredging,  not  less^an 
50  feet  wide  and  6  feet  deep,  extending  from  the  month  to  WilHamsbQigh,  a  dis- 
tance of  5  miles,  at  an  estimated  cost  of  $19,400.70,  '80^  907;  »85,  457;^^,  117. 
Snrven. 
By  J.  M.  Wolbreoti  '80,  907. 


ARKANSAS  RIYEB>  ABK. 

The  appropriations  for  this  river  have  been  for  the  following  sabdivisions,  rife : 

Arkansas  Klver,  removing  Bna^s,  etc.,  1880-'86 9315,87& 

Arkansas  River,  above  Fort  Smith,  1876-'d6 ^.... 153,000 

Arkansas  River,  at  Fort  Smith,  1884-'86 16,000 

Arkansas  River,  at  Pine  Bluflf,  1880-'86 131,500 

Arkansas  River,  from  Little  Rock  to  month,  1884 19,000 

Arkansas  River,  for  removing  obstructions,  1888 25,000 

Arkansas  River,  Ark,  1888 ^ 150,000 


ARKANSAS   BITBB,  ABOYE   FORT   SMITH,   ARK.-^tMPROVS. 

MEMT  OF. 

(Continued  from  Vol.  I,  p.  53.) 
Appr8priatl8iis. 

1876  to  79 140,000 

1880 15,000,  '80,  1467. 

1881 24,000, '81  .1610. 

1882 20, 000, '82  A169. 

1886 54,000,  '87,  1510. 

Total 153,000 

Easineers. 

Chi^f  of  Enqinbbrs. 
Reports,  '80,  168 ;  '81,  215 ;  '82,  213^  '88,  221 ;  '84,  229,  232 ;  '85,  245,  251 ;  '88^ 
244 ;  '87,  205,  1522. 
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▲RKAIWSAS  Bi¥BB,  AIIO¥£   FORT   SMITH*  ASK.— Contdnaed. 

EBSineers— Continaed. 
Board  of  Bnoincbbs. 
Convened  at  New  York  March,  1887,  to  oondder  the  improvement  of  the  Arkansas 

River.    Report,  '67,  1583,  15d7. 
{Q6\b.  Casey,  and  Abbot,  Lieut.  Cols.  Comstock  and  McFarland.) 
Engihsers  IK  Ohargk. 
Mai.  C.  R.  Snter,  1877-'81.    Reports,  '80,  14ri6 ;  '81,  1660. 
Capt.  T.  H.  Handbory,  188W8:).    Reports,  '81,  1508;  '82, 1576;  '83,  1168. 
Maj.  M.  B.  Adams,  188:P84.    Reports,  '84,  1397,  1399,  1405. 
Capt.  H.  S.  Taber,  1884-'—.    Reports,  '85,  1561,  1611 ;  «6,  1391 ;  •d?,  1510, 1519, 
1500. 
OpemtlOBS*    (All  operations  by  hired  labor. ) 
1879-'d0.  Repair  of  dike  at  Fort  Smith,  «80,  1467. 
1880-'81.  Constmction  of  snag-boat,  '81,  1509. 
1881-'83.  Operations  of  snag-boat  between  month  of  Grand  River  and  Fort  Smith, 

'82,  1577.    Repairs  to  dike  at  Fort  Smith,  '82,  1578. 
1882-^83.  1,047  snags  and  trees  and  20  piles  of  drift  removed  between  month  of 

Grand  River  and  Fort  Smith,  '83,  1169. 
1883-^84.  2,890  snags  and  trees  and  2  drift* piles  removed,  '84,  1399.    Survey  in  pro- 
gress between  Wichita  and  Fort  Gibson,  '84,  1405. 
1884-^85.  1,399  sni^  and  trees  removed,  '85,  1562.    Survey  above  Fort  Gibson  in 

"progress,  '85, 1611. 
1885-'86.  Survey  above  Fort  Gibson  completed,  '86,  1391. 

1886-'87.  Dike  construction  at  Dardanelle;  commencement  of  operations  below 
Little  Rock  nnder  project  of  1886,  '87,  1512,  1519. 
Physical  Characteristics. 
Erosion  of  river  bank  in  front  of  Fort  Smith  and  bar  formation  at  Van  Baren, 
'84,  1397. 
Private  aad  Corporate  W^orl£* 
Construction  of  3  Jetties  by  the  Oil  and  Compress  Company  at  Fort  Smith,  '84, 
1397. 
Projects. 
By  MaJ.  Snter,  1879,  for  an  improvement  between  Fort  Smith  and  Wichita  Bar  by 
Komoval  of  snags,  rock,  and  other  obstrnctions  betwees  the  above  limits ;  esti- 
mated cost,  1100,000,  '79,  1061,  1088;  '81,  215. 
By  Capt.  Taber,  1885,  for  the  permanent  improvement  of  the  river  fh>m  Little 
Boek  to  its  month,  contemplating  a  channel  at  least  ^00  feet  wide  and  6  feet 
deep  at  low  water,  by  the  contraction  aod  regulation  of  the  channel ;  estimated 
cost,  12,538,544,  '85,  1603 ;  '87,  1524. 

1884.  Sarvey  flrom  Wichita,  Kans.,  to  Fort  Gibson,  Ind.  T.,  '84, 232 ;  '85,  1611. 


ABKAlffSAS  R1¥£R— RemoTiBff  8illair5  ^lid  Wrecks  ttom. 


Appropriations. 

1880.  Fo 


or  removing  snags  and  wrecks  firom 
Arkansas, Mis8iBsippi,andMissouririvers.  |200,000,  '80, 1404. 

1881 25,000, '81,  150L 

1SB2 35,000, '82,  ir.74. 

1884 36, 000, '84,  228. 

1886 19,87.5,  '86,  1373. 

Total 315,875 

1888 25,000,  act  of  August  11,  1888. 

Commerce* 

Justification  of  improvement,  '84, 1391 ;  '86,  1374,  1390 ;  '87,  1508. 

Enffiaeers. 

Chief  or  Enqinbebs. 
Reports,  '80, 162;  '81,  213;  '82,  211;  '83,  219;  '84,  227;  '85,  244;  '86.  238;  '87. 

Emoinbers  in  Charge. 
Hal.  C.  B.  Snter,  1880-'81.    Report,  '80,  1401. 

Capt.  T.  H.  Handbary,  1881-'8:i.    Reports,  '81,  1499;  '82,  1571;  '83,  1165. 
Maj.  M.  B.  Adams,  1883-'84.    Report,  '84,  1390. 
Capt.  H.  S.  Taber,  1784-'—.    Reports,  '85,  1558;  '86,  1371;  '87,  1506. 
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ABKAIV8A8  RITER— BeHioviBv  Saaffs  an^  Wreeks  fraHi-€'tU 

Operations.    (All  operations  by  hired  labor.) 
1879-'80.  .000  milee  or  river  between  mouth  and  Trustee  Bend  worked  over;  1,238, 

snags  and  trees  and  19  drift-piles  removed,  '80^  1403. 
IddO-'dl.  2,377  snags  and  trees  and  44  drift-piles  removed  between  month  and  Web- 

bei-'s  Falls,  '81,  1500. 
1881-'82.  4,436  snags  and  trees  and  18  drift-piles  removed  between  month  and  Fort 

Smith,  '82,  1572. 
1682-'83.  1,287  snags  and  12  drtft-pQes  removed  between  month  and  Fort  Smith 

'83  1166. 
1883-'d4.  664  snags  and  9  drift-piles  removed,  '84,  1390. 
18d4-'85.  15,178  snags  and  trees  and  19  drift-piles  removed  between  month  and  Fort 

Gibson,  '85,  1559. 
18aV86.  Repair  of  snag-boat  Wichita,  '86,  1372. 
18e6-'87.  1,385  snags  removed,  '87,  1506. 
Sarvcys. 
From  Little  Bock  to  month,  '85,  1601. 


ARKANSAS  RITER,  AT  FORT  SREITH,  ARK.— Improykmkmt  of. 

A  paropriatioas. 

1884 $5, 000, '85,  1563. 

1886 13,000, '87,  205. 

Ea^iaeera. 

Chief  of  Engimskss. 

Report,  '85,  245 ;  '87,  205. 
Enginbebs  in  Chabgb. 
Maj.  M.  B.  Adams,  1884.    Report,  '84,  1397. 
Capt.  H.  8.  Taber,  1864-^—.    Reports,  '85,  1563 ;  '87,  1511, 1518. 
Assistant. 
F.  D.  Lewis,  '85,  1564. 
OpcratkOBS. 
History  of  previous  operations,  '85,  1563. 
1884-'85.  Extension  of  Jetty  previously  built  by  private  enterprise,  '85,  1564.    No 

further  work  required,  '85,  1563. 
1886-'87.  1,3U0  linear  feet  of  permeable  dike  completed,  '87,  1511. 
Ph)r8lcal  Characteristics. 

Erosion  of  river  bank  at  Fort  Smith,  '84,  1397. 
Projects. 
lu  1878  MiJ.  Snter  proposed,  for  the  improvement  of  the  river  at  Fort  Smith,  a 
brush  and  stone  dike  1,100  fiset  loug,  extending  from  the  left  bank  and  near 
the  month  of  Potean  River;  this  work  was  completed  in  1879  at  a  cost  of 
$19,695,  '78,  658;  '79,  1062;  '85,  1563. 
In  1884  Ma).  Adams  proposed  repairing  a  few  small  dikes  built  by  private  enter- 
prise, '84,  1397;  '85,  1563. 


ABKAIV8AS  RITER  AT  PINE  BLITFF,  ABK.— Impbotkmxnt  or. 

(Continued  from  Vol.  I,  p.  54.) 
Appropriatioas. 

1880 125, 000, '80,  1467. 

1881 23,000, '81,  1503. 

1882 20,000, '82,  1576. 

1884 55,  r>00, '84,  229. 

1886 8, 000, '86,  1376. 

Total 131,500 

Enyiaeers. 

Chief  of  Enginebbs. 
Reports, '80,  168,  169 ;  '81,214;  '82,212;  '83,220;  '84,229,1394;  '85,245;  '86, 
238 ;  '87,  205. 
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ARKAVrSAS  RITEB  AT  PINE  BlilTFF,  ARK.--Conttnaed. 

En^riiiccrs— Continned. 
Engineers  in  CHAitaE. 
MaJ.  C.  K.  Sater,  1879^81.    Beport,  '80,  1467, 1468. 

Capt.  T.  H.  Handbary,  1881-^83.    Beports,  '81,  1502 ;  '88,  1575 ;  '83,  1168. 
M%i.  M.  B.  A^dams,  1883-^84.    Beport,  '84,  1393,  1395. 

Capfc.  H.  S.  Taber,  1884-^—.    Beports,  '85,  1564, 1576;  *86^  1376;  '87,  1511,  1515, 
1518. 

A  ac'i  ail  A  v*|«a 

Capt.  T.  H.  Handbury.    Beport,  '80,  1468. 
W.  H.  Byram.    Beport,  '81,  1564. 
E.  F.  Officer.    Beport,  '85,  1571. 
T.  P.  Adams.    Beport,  '85,  1580. 
Operations*    (All  operations  by  hired  labor.) 
18d0-'81.  7,600  Uoear  feet  of  bank  revetted  in  front  of  city  and  at  Yeirs  Bend;  1,110 
linear  feet  of  wire  curtain  dike  placed  in  channels^  miles  above  city,  '81, 16012. 
Details  of  work  done,  '81, 1505. 
1881-^82.  3,000  linear  feet  of  bank  revetted  at  TelPs  Bend.    Details  and  cost  of 

work  done,  '82,  1576. 
1882-^8^).  3.000  linear  feet  of  bank  reeraded,  2,400  feet  of  low-water  and  1,000  feet 

of  high-water  protection  placed,  "83,  1168. 
1883-'84.  No  operations  for  lack  of  funds,  '84,  1393.    Destruction  by  floods  of  all 

previous  works  of  improvement,  '84, 1396 ;  '85,  1565. 
1884-'a5.  Construction  of^two  deflecting  dikes,  '85,  liiGT,    Dikes  described,  '85, 

1571,  1581 
1885-'86.  Construction  of  two  short  deflecting  hurdle  dikes  in  front  of  Pine  Bluff 

City,  '86,  1375. 
1886-'87.  Extension  of  dike  No.  1,  '87,  1516.    Successful  results  attained,  '87, 1517. 
Physical  Characteristics. 
Danger  from  cut-off  at  Pine  Bluff  '80, 1469.    Erosion  of  bank  in  vicinity  of,  '80, 
1469;  '84,  1395;  '85,  1565.    Formation  of  river  banks,  '84,  1395.    Effect  of 
freshet  in  1884,  '85, 1565,  1567. 
Plans. 
By  Maj.  Adams,  1884,  after  failure  of  provious  project,  to  protect  Pine  Bluff  City 
by  (1)  formation  of  cut-off  3  miles  from  the  citv,  at  estimated  cost  of  $37,7:)2: 
(2)  by  mattress  protection,  at  estimated  cost  of  $45,000 ;  (3)  by  pile  jetties  1,500 
feet  long,  at  estimated  cost  of  |55,000,  '84,  1396. 
Projects. 
By  MaJ.  Suter,  1880,  for  the  improvement  of  the  river  in  the  vicinity  of  Pine  Bluff, 
by  the  protection  of  river  bank  from  erosion,  the  rectification  of  the  river  just 
above,  and  the  provention  of  a  cut-off  across  the  peninsula  opposite  Pine  Bluff; 
estimated  cost,  $100,000,  '80, 1468, 1470.    Failuro  of  project,  '84, 1395 ;  '85, 1565 ; 
'87,  1515. 
In  1884,  to  protect  the  threatened  destruction  of  the  city  front,  two  deflecting  dikes 
of  piles,  brush,  and  sand  boxes  wero  built ;  the  upper  dike  1,520  feet  and  the 
lower  dike  251  feet  long ;  the  works  were  entirely  successful,  and  cost  about ' 
$49,000,  '85, 1567, 1571, 1581.    Successful  results  attained,  '87, 1517. 
Surveys. 
Ordered  by  act  of  Maroh  3,  1879.  '80,  169.    Made  under  direction  of  Maj.  Suter 

1879,  '80, 1468. 
Maps. 
'81,  1504 ;  '85,  1570. 


ARKANSAS  BITJBB,  FBOm  lilTTLE  ROCK  TO  ITS  MOUTH.— 

Survey  op. 

Appropriations* 

im 119,000, '85,  1603. 

Engrineers. 

Chief  or  Enginbibrs. 

Reporte,  '85,  251;  '86^  244;  '87, 206. 
Enoinsbr  in  Chargs. 

Capt.  H.  S.  Taber,  1884^—.    Beports,  '85,  1601;  '86^  1389;  '87, 152a 
.Assistant. 

C.  £.  Taft.    Beport, '85, 1604. 

Operations* 

1884-'85.  Field  work  completed,  '85,  1601. 
1885-^.  Progress  on  maps,  '86,  1389. 
1886-^67.  Completion  of  sarvey,  '87, 1529. 
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ARKANSAS  BI¥BB,  FSOH  I.ITTI4E  ROCK  TO  ITS  AOIFTS- 

Continaed. 

Physical  Charactertatlcii. 

DcMicrtbed,  '85,  1606. 
Plans. 

By  Capt  Taber,  1885,  for  the  improyement  of  the  riTer  firom  Little  Rock  to  the 
month,  80  as  to  obtain  a  channel  200  feet  wide  and  6  ieet  deep  at  ^w  water, 
by  the  contraction  of  the  ohaonel,  with  primary  and  aecondaxy  hnidiew ;  esti- 
mated coet.  12,536,644,  *85,  1603. 

(See  Projects,  Arkansas  River,  Ark.) 

Sarveys. 

From  LitUe  Rock  to  its  month,  '85, 1601;  '88^  1989. 


AROOSTOOK  RITBR,  HEE.-4lnByBT  or. 

(Continned  from  Vol.  I,  p.  64.) 

Bnytiieeins. 

Chief  of  EMonntsss. 
Report,  '80,  72.    (Printed  in  House  Ex.  Doc.,  No.  84,  43d  Cong.,  Ist  sess.) 


ARROW  RO€Kf  RIO.^Suktsy  at 

(See  MXSSOUBI  RiVBB  BBT¥n5KN  HOUTH  AND  SlOUZ  GiTT.) 


ARTHUR  KIIX,  MSW  YORK  AMD  IfEW  ^SRSET.  • 

The  act  of  Angnst  11. 1888,  appropriated  |10,000  for  dredging  and  straightening  'the 
channel  near  tne  Staten  Island  Bridge,  and  removing  the  point  of  ll^nd  w^Bt- 
erly  of  the  same. 


ASHLAND  HARBOR,  WIS*— ExAMmATioK  anb  survst  of. 

(Continned  from  Vol.  I,  p.  55.) 

Apprepriatioiis. 

1*6 $22,600, '88,449. 

1888 60,000,  act  of  August  11, 1888. 

Commerce. 

Statistics,  '85,  2010.    Necessity  for  breakwater-  protection  to  wharves  «nd  pleis, 
'85,  2011. 
Engrineers. 
Chief  of  Ekginkeks. 

Report,  '80,  206;  <85,  307;  '86^  301;  '87,  256, 1960. 
Board  of  Enginekbs. 
Constituted  by  S.  O.  No.  35,  to  report  upon  project  for  improvement  of  Aahlsad 

Harbor.    Report, '87,  1961. 
(Maj.  Allen,  Capt.  Look  wood,  and  Capt.  Marshall.) 
Engineers  in  Charge. 
Lieut.  Col.  Robert,  '80,  1929. 

Lieut.  Col.  Barlow,  1884.    Reports,  '85,  2010,  2012;  '86, 1674. 
Capt,  C.  B.  L.  B.  Davis,  1887->— .    Report,  '87,  1957. 
Assistants. 
L.  Y.  Schermerhorn.    Report,  '80,  1930. 
H.  N.  Babcock.    Report,  '86^  1676. 
Physical  Characteristics. 
Described,  '80,  1930 ;  '86, 1677. 
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ASHIiAJTB  HABBOB,  WIS.— Oontiniied. 

Plans. 

By  Lieut.  Col.  Barlow,  1885,  for  the  ooDstmotton  of  a  pile  and  slab  breakwater, 
aboat  8,000  feet  in  length,  located  aboat  2  miles  northeast  of  the  present  ore 
dock,  at  an  estimated  cost  of  $132,377,  and  the  removal,  by  dredgin^^  to  a  depth 
of  V'l  feet,  the  shoal  in  front  of  Maeller  &  Kitchie^a  wharf,  at  an  ostiniate<l  cout 
of  $10,000,  *85,  2013 ;  'd^  W5. 
Projects. 

By  the  Board  of  Engineers,  1887,  for  improvement  of  Ashland  llfirbor  by  preserva- 
tion of  Chequannagou  Point,  and  drodgiugj  to  the  necessary  distanoe  in  front 
of  the  wharves  to  provide  for  vessels  diawing  1(3  feet  of  water;  no  estimate 
of  cost  presented,  '87,  WG^. 

1885,  By  H.  N.  B^kbcock,  *86,  1676. 


AfflUUQT  BlTfiB,  fiU  €•— iMPROVsiuun*  of. 

(Continued  from  Vol.  I,  p.  55.) 
A»pro|^riaAloiiB. 

1880 $1,000, '80,  933. 

laai 1,500,  'SI,  1068. 

1884..... 2.000,  '84,  1098. 

1886 1,000, '88,  1082. 

ToUl '. 5,500 

Listofappropiiationsa  '87, 1142. 


'Wr** 


LflM^Ieaton  Dredging  Company,  for  dredging,  at  17  cents  per  cubic  yard,  '82, 
1140. 

1885.  Ross  &  Sanford,  dredging,  at  20  cents  per  cubic  yard,  86,  1082. 
Enirineers. 
Cuimr  OF  Enginekks. 
Reports,  'BO,  127;  '81,  170;  '8^  166;  83. 175;  '84,  182;  '85.  180;  '88,  179;  '87, 
142. 
BKaiNBKR  IK  Charge. 

Lieut.  Col.  Q.  A.  Gillmore,  1873-'—.    Reports,  '80, 932 ;  '81, 1067 ;  '82, 1138^  '83, 
892;  '84,  1097;  '85,  1186;  '86,  1080;  '87,  1141. 

Capt.  B«  D.  Greene.    Reports,  '81, 1068;  '82, 1140. 
Lieut.  F.  V.  Abbot.    Report,  '85,  1190. 

I%l-'d2.  No  previous  operations ;  13,558  cubic  yards  dredged^  openin|^  a  channel 

across  the  shoal  at  the  Wando  Phosphate  Works  100  feet  wide  and  11  feet  deep, 

'82  1139. 
1882-^84.  No  operations  for  lack  of  funds,  '83.  892;  '84,  1097. 
ld84-'85.  No  operations  from  excessive  bids  made  for  dredging,  '85,  1189. 
1885-^86.  8,566  cubic  yards  dredfre<l  ftom  shoal  near  Stono  Phosphate  Island  in  the 

fprmation  of  a  chaunel  210Teet  wide  and  11  feet  deep  at  mean  low  water,  '86, 

1081. 
1886-^87.  No  operations;  available  funds  held  until  conditions  of  improved  channel 

requites  uirther  expenditure,  '87,  142,  1141. 
Pl^OiiSlCtS. 
By  Lieiit.  Col.  Gillmore,  1873,  for  the  formation  of  a  dredged  channel  11  feet  deep 

at  mean  low  water  across  shoals  of  Accabee  and  the  Wando  Phosphate  Works, 

at  an  estimated  cost  of  $5,000,  '73, 756;  '86,  179;  '87,  1141. 


▲SHTABITI^A  BURBOB9  OHIO— IMPBOVSMKNT  of. 

(Continued  from  Vol.  I,  p.  55.) 
Avpreprtatiens. 

1826-'79 $890,710.86,  '79.  1702. 

1880 20, 000. 00, '80.  2164. 

1881 20, 000. 00, '81,  2325. 
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AHHTABiri^  HABBOR,  OHIO-OontinaedL 

A  vpropriatioBft— Continued. 

1882 20,000,00,  '82,  2411. 

1884 22, 500. 00,  •84.  2117. 

1886 30, 000. 00, '86^  1872. 

Total 403,210.86 

1888 25,000.00,  act  of  Angost  11, 1888. 

Contracts. 

1878.  K.  McKenzie,  for  crib  conBtniction,  '80,  2166. 

1879.  Cleveland,  Brown  6l  Co.,  for  iron,  *80, 2166. 

1879.  Hem  men  way  Sc  Hayes,  for  ori^  construction,  *80,  2166;  contract  annulled  as 
to  principals  and  continued  by  bondsmen,  '81,  2324. 

1880.  J.  Bamett,  for  iron ;  G.  W.  and  A.  T.  McKenzie,  for  materials  and  work ;  J. 
Caldwell,  for  materials  and  work ;  F.  Wilson,  for  iron;  D.  B.  McCoy,  for  dredg- 
ing, at  20  cents  per  cubic  yard,  *81,  2324,  2327. 

1883.  G.  B.  Rasber,  for  dredging,  at  30  cents  per  cubic  yard,  '84,  2115. 

1884.  McKenzie  6l  Barrett,  for  dredging  and  pier  construction,  '85,  2244. 

1886.  L.  P.  Sl  J.  A.  Smith,  for  dredging  and  pier  construction,  '85,  2244. 

1887.  Carkin,  Stickney  &,  Cram,  for  i-ock  removal  and  dredging,  '87, 2331. 
Enirineers. 

Chief  of  £nqineer8. 
Reports,  '80,  227;  '81,  311;  '82,  306;  '83,  314;  '84,  318;  '85,  3^;  '86,  337;  '87, 
302. 

Enoinbbrs  in  Charge. 
Lieut.  Col.  J.  M.  Wilson,  1878-^82.    Reports,  '80,  2155 ;  '81,  2322 ;  '82.  2409. 
Maj.  M.  B.  Adams,  1882-'83.    Report,  '83,  1917. 
Capt.  £.  Magiiire,  1883-'85.    Report,  '84,  2113. 

Maj.  L.  C.  Overman,  1885-'—.    Reports,  '85,  2240;  '86,  1871;  '87.  2327. 
Operations. 

History  of  past  operations  from  1826.  '80,  2155;  '83, 1920;  '84,  2118. 

187d-'80.  120  linear  feet  of  substructure  and  202  linear  feet  of  euperstruoturebnilt ; 
extensive  repairs  to  west  and  minor  repairs  to  east  piers ;  7,969  cubic  yards 
dredged  from  shoal  at  entraoce  to  harbor,  '80,  2162,  resulting  in  the  formation 
of  a  channel  depth  between  the  piers  of  from  14^  to  16  feet,  with  a  channel  of 
entrance  from  15  to  17  feet  deep,  '80, 227. 

1880-'81.  East  and  west  piers  each  extended  200  linear  feet;  4,433  cubic  yards  ma- 
terial dredged  from  bar  kt  entrance  to  piers,  resulting  in  the  formation  of  a 
channel  from  15  to  17  feet  deep,  '81,  2323,  2324. 

1881 -'82.  West  pier  extended  403  feet  and  oast  pier  121  feet ;  5,447  cubic  yards  ma- 
terial removed  from  channel  and  repairs  made  to  piers.  Advance  of  outer  bar 
proportionate  to  pier  extension,  '82,  2410. 

1882-'83.  7  crib  substructures  built  and  ready  to  place  in  position,  '83,  1918. 

1883-'84.  Extension  of  west  pier  shoreward  285  linear  feet;  2,968  cubic  yards 
dredged  from  channel ;  repair  of  east  pier  by  hired  labor,  '84,  2114. 

1884-^85.  Extension  of  west  pier  shoreward  282^  linear  feet ;  repairs  to. east  pier  and 
to  shore  protection  at  inner  end  of  west  pier;  17,173  cnbic  yards  of  material 
dredged  from  the  chanoel  and  bank  in  rear  of  old  pier ;  a  channel  lb\  feet 
deep  was  obtained  irom  deep  water  outside,  '85.  2240. 

1885-'86.  400  linear  feet  of  shore  end  of  west  pier  removed  and  380  linear  feet  of 
same  partially  revetted ;  slight  repairs  by  hired  labor  to  shore  protection,  '86, 
337,  1871. 

1886-'87.  8,483  cnbic  yards  of  sand  dredged  from  bar  and  channel ;  repair  of  old 
piers;  rock  removal  from  channel  commenced,  '87,  2328. 
Projects* 

By  Lieut.  Col.  J.  M.  Wilson,  1880,  for  the  further  extension  of  the  piers  to  the  16- 
foot  curve,  with  the  removal  of  1,100  linear  feet  of  old  west  pier,  revetting  the 
river  bank,  and  the  removal  by  dredgjng  of  20,000  cnbic  yards  of  material,  at 
an  estimated  cost  of  |88,000,  '80,  2163.  In  1882  Lieut.  Col.  Wilson  estimates 
that  162,000  will  be  required,  in  addition  to  the  $60,000  appropriated  since  1H80, 
to  complete  the  work,  '82,  2410.  Lieut.  Col.  Wilson  does  not  deem  it  possible 
to  maintain  a  depth  at  entrance  to  pier  of  1^  feet  without  continual  dredging, 
'82,  2411. 

In  1883  Maj.  Adams  increases  the  foregoing  estimate  to  |91,800,  '83, 1918. 

In  1884  Maj.  Maguire  increases  previous  estimate  to  $102,750,  '84,  2117 ;  '85,  342. 
Sorreys. 

Maps. 
'81,  2324 ;  '84, 2116. 


BIVERS   AND   HABBORS.  31 

▲88ATEA4|UE  BAY*  BEl4.~(S^  CmNcoTViLQUB  Bat  to  Dklawarb  Bat.) 


ATGHAFAI4ATA  RI VEB,  IiA.~£XAMINATION  AND  SURYET  OF. 

(Continaed  from  Vol.  I,  p.  57.) 

Commeree. 

Tribatary  to  Ihe  improTement,  '85, 1432,  1434,  1439. 
EBgrineers. 

Chief  of  Enqineers. 

Reports,  '80,  146;  '81,  197;  '82, 193;  '84,  216;  '85, 226. 
ENGINEBRS  IX  CHARas. 

Maj.  C.  W.  Howell,  18@(M82.    Report,  '82,  1394. 

Mfg.  H.  Stiekney,  1882-^.    Reports,  '82,  1393;  '84, 1286. 

Oapt.  T.  Turtle,  1885.    Report,  '85, 1436. 

Maj.  W.  H.  Heaer,  188&-'^.    Report,  '85, 1432 

AfiSIST*  AJTT 

Lieut,  o!  T.  Crosby.    Report,  '85, 1436. 
Physical  Gliaracterlsiics. 

Described,  '82, 1395. 
Private  and  Corporate  HFork. 

The  river  formerly  cleared  of  logs  by  State  of  Louisiana,  '82,  1396. 
Projects. 
In  1882  Maj.  Stiekney  considered  that  the  improvement  of  the  Atchafalaya  River 
is  so  intimately  connected  with  the  Mississippi  that  no  recommendations  can 
he  made  until  the  Mississippi  River  Commission  shall  have  taken  action,  '82, 
1410.    To  form  a  channel  through  the  shoal  areas  at  its  mouth  in  the  Gulf  of 
Mexico  would  he  expensive  and  for  the  benefit  of  comparatively  little  com- 
merce ;  the  locality  not  yet  considered  worthy  of  improvement,  nor  the  work  a 
Sublic  necessity,  '84,  1285. 
)4  Capt.  Turtle  considered  the  river  worthy  of  improvement  and  submits  an 
estimate  of  |20,000  for  provisional  work,  '85,  1433. 
In  1885  Maj.  Heuer  considered  that  no  plan  of  improvement  was  worth  consider- 
ing until  the  Mississippi  River  Commission  shall  have  taken  action,  '85,  1435. 
Sorreys. 
1880.  Under  direction  of  Maj.  Howell,  from  Berwick's  Bay  to  mouth  of  Red  River, 

'82,  1394. 
1885.  By  Capt.  Turtle,  from  Berwick's  Bay  to  Red  River,  '85, 1432. 


ATCHISOM ,  KAiyS*--(See  Missouri  River  between  mouth  and  Sioux  Cmr.) 


ATIiAlVTlC  €ITT  HARBOR,  If.  J.— Surybt  or. 

Appropriations. 

1886 $5,000, '87,  814. 

Commerce. 

Necessity  for  harbor  of  refuge  on  the  New  Jersey  coast,  '81,  831 ;  '85,  862;  '87,  816. 
Enirineers. 
Chief  of  Engineers. 

Reports,  '80,  98;  '81,  129;  '85,  127;  '87,  85. 
Board  of  Engineers. 

Constituted  by  S.  O.,  No.  141,  Chief  of  Engineers,  1886,  to  examine  and  report 
upon  a  harbor  of  refuse  at  Atlantic  City.    Report,  '87,  815. 

(Lieut.  Cols.  Comstock,  Kobert,  and  McFariand.) 
Engineers  in  Charge. 

Capt.  W.  Ludlow.    Report,  '81,  831. 

M^.  W.  H.  Heuer.    Report,  '85,  862. 

Lieut.  Col.  H.  M.  Robert,  1886-'—.    Report,  '87,  814. 
Assistants. 

G.  Daubeney.    Report,  '81,  832. 

L.  d'Anria.    Report,  '87,  819. 


92  IKDBX  OF 

ATIVAN Tl€  CITT  HABBOB,  If.  X-Continoed. 

Physical  ChameterisCics. 

Described  at  Abeeoom  Inlet,  '81'  631 ;  *M,  863 ;  '87,  817. 
Tidal  and  corrent  obeerrations,  '31,  833;  '87,  815,  819. 

Plaas. 

By  Jm.  Ueuer,  1684,  for  an  improved  entranoe  to  the  deep  water  inside  of  Abse- 
com  Inlet  by  means  of  a  spath  Jetty,  staiiing  f)rom  the  beach  below  the  light- 
hoase,  and  a  north  jetty  from  Brigantine  Beach,  converging  to  a  width  oCea- 
tranoe  of  about  one-fourth  of  a  mile  in  water  18  feet  deep ;  estimated  cost  of 
jetties,  $960,000;  the  work  not  considered  a  public  necessity,  '89»  8eS^-a}4. 

By  Board  of  Engineers,  1687,  for  the  formation  of  a  harbor  oC  refuge  in  the  inner 
harbor  by  tne  construotiMHi  of  a  channel  of  entrance  across  the  outer  bar,  hav- 
ing a  low-wster  depth  of  20  feet ;  the  channel  to  be  attaijyed  by  the  eoostmc- 
tion  of  two  con veiging  jetties  of  random  ston^  with  a  soperstmcture  of  con- 
crete above  the  phuie  of  low  water;  eetinuited  eoat  of  jetties,  93,000,000.  If 
the  entire  amount  of  material  to  be  removed  from  channel  between  the  jetties 
should  require  to  be  dredged,  thQ  cost  of  the  improvement  would  be  iaoreased 
by  1600,0^,  '87,  817,  818. 
Sarveys. 

Ordered  by  act  of  March  3, 1879,  '80l  97.  Made  under  dineotioA  of  Ca^k  Lndkm, 
1880,  '81,  831. 

Ordered  by  act  of  August  6, 1886.  Made  under  diveotlon  of  a  Board  of  SnuiiiseB^ 
1876,  '87,  81J^ 

Maps. 
'87,  818, 


AUCTULA  Aim  WACnSA  BITBBS,  FI«A.— Ezaionatiok  of. 

Commeree. 

None  to  be  benefited  by  improvement,  '80^  130S. 

Chief  of  Enqinkbbs. 

Reports,  '80,  141;  '81,  189;  '82,  186. 
Engwseb  ur  Charge. 

Capt.  A.  N.  Damrell,  1880.    Report,  '82,  130S. 

ASSISTAMT. 

P.  Robinson.    Report.  '82,  1303. 
Pliysieal  Characteristics. 

Natural  bridge  across  river,  '82,  1303. 
Plans. 
In  1881  Capt.  Damrell  considered  that  the  removal  of  obstructing  logs  could  be 
accomplished  for  |S00  If  done  in  connection  with  the  improvement  of  the  Au- 
cilla  River,  '82, 1303. 
Surveys. 
Ordered  by  act  of  June  14, 1880.    Made  under  direction  of  Capt.  Damrell,  '82, 1302. 


AU  8ABI4E  RITEB  AND  HABBOB,  RUCHU— Improvbmskt  of. 

(Continued  from  Vol.  I,  p.  58.) 
Appropriations. 

1867-78 $95,970,  '79, 109,1657. 

1880 7,000,  '80,  2039. 

1881 6»  000, '81,  2247. 

1882 5, 000, '8a  2331, 

Total 113,970 

Statement  of  previous  appropriations,  '80,  2039. 
Contracts. 

1879.  J.  R.  Worden,  for  construction  of  revetments,  '80,  2037,  2039. 

1480.  C.  Sontherland,  for  pile  and  slab  revetment,  *81,  2245. 

1881.  Carkin,  Stickney  A  Crane,  for  dredging,  at  26  cents  per  cubic  yard^  '81,  8247, 
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AV  SABLE  RIVER  AND  HARBOR,  IVIiClI.— Continaed. 

Engineers. 

Chief  of  Enginekrs. 
Reports,  '80,  220;  '81,  298 ;  '82,  292 ;  '83,  302  :  '84,  304  :  '85, 327  ;  '86,  321 ;  '87. 
298. 
Engineers  in  Charge. 
Maj.  F.  Harwood,  187»-'83.     Reports,  '80,  2037;  '81,  2245;  '82,  2330. 
Mig.  F.  N.  Farquhar,  1883,  '83,  18:i5. 

Lieut.  Col.  O.  M.  Poe,  1883-'—.     Reports,  '83,  1854 ;  '84,  2040 ;  '85,  2130,  2UW  ; 
'86,  1825 ;  '87,  2250. 
Assistant. 
B.  H.  Mneble.    Report,  '83,  1857. 
Onerations. 
Historyof  past  operations,  '85,  2132. 

1879-'80.  Construction  of  revetment  along  northeast  bank  of  river,  '80,  2038. 
1880-'81.  Revetment  from  the  Oscoda  Bridge  to  United  States  piers  completed, 
*81,  2245.    Construction  by  hired  labor  of  training- wall  across  bar  at  entrance 
to  mouth  of  harbor,  '81,  2246. 
1881-82.  Extension  of  south  pier  by  hired  labor  and  dredging  by  contract  of 

3,000  cubic  yards  of  sand  from  bar  at  mouth  of  harbor,  '82,  2^0. 
1882^83.  Slight  repairs  by  hired  labor,  '83,  1854. 
1883-'87.  No  operations,  '84,  2040 ;  '85,  227;  '86,  32*^;  '87,  2250. 

Projects. 

By  Mf^.  RaynoldSy  1886,  for  the  extension  of  the  piers  to  12- foot  curve  and  dredg- 
ing for  the  formation  of  a  channel  to  that  depth ;  estimated  cost,  |114,754,  '66, 
iv,  77 ;  '85,  2132. 

Modified  in  1867  by  Col.  Cram,  to  provide  a  channel  10  feet  deep,  in  place  of  12 ; 


nel  10  feet  deep  and  100  feet  wide,  extending  from  deep  water  in  the  lake  to 
the  State  Street  Bridge  in  An  Sable  (S.  Ex.  Doo.  79,  45th  Cong.,  3d  sess.),  '79, 
1657.    Estimated  in  188:B  by  Maj.  Farquhar,  $  ?2,121.  '83,  1857. 

In  1885  Lient.  Col.  Poe  considered  that  the  formation  or  the  bar  at  entrance  to  the 

harbor  precluded  its  improvement  at  a  cost  commensurate  with  the  advantages 

to  be  gained,  '85,  21.30 ;  '86,  322.    Expenditures  have  resulted  in  a  depth  of  4 

feet  on  the  bar  and  8  feet  in  the  channel  from  bar  to  Oscoda  Bridge,  '85,  2137. 

Snrvefs. 

Under  direction  of  Mty.  Harwood,  1882,  '82,  2330. 

Under  direction  of  Maj.  Farquhar,  1883,  '83,  1854. 

Maps. 
'82,  2330 ;  '83,  1856. 


AVX  BECS  SCIES,  REICH.— (See  Fbankford  Harbor,  Mich. ) 


BACK   BAT    AT    HANDSBOROUOH,    IfEISS.-CSee   Hanpsborougu, 

Miss.) 


BAKER'S    AND    SUOALWATER    BAYS,    WASH. -Canal    be- 

twcen—SuRVKY  for. 

(Continued  from  Vol.  I,  p.  513.) 
Commerce. 

Necessities  of  commerce,  '87,  2727. 
Engineers. 
Chief  op  Engineers. 

Report,  '81,  332 ;  '82,  324. 
Engineer  in  Charge. 

Capt.  C.  F.  Powell.    Report,  '82,  2724. 
Absibtant. 
R.  A.  Habersham,  '82,  2725. 
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BAKER'S  AND  8HOALWATEB  BAYS.  H^ASH.-ContinQed. 

Physical  Characteristics. 

Description  of  Bakor^s  and  Shoal  water  Bays,  *82,  27\14, 

Plans. 

By  Capt.  Powell)  ItJHl,  for  a  water  commnnication  via  Johnson's  and  Holman's 
lakes  and  Tarlet  Slough,  in  which  the  canul  part  is  to  be  40  feet  wide  at  bot- 
tom; estimated  cost,  $512,520,  '82,  2725,  2727. 
Survoys. 

Pre V tons  surveys,  '82,  2725. 

Onierod  by  act  of  March  3,  1881.    Made,  1881,  under  direction  of  Capt.  Powell, 
'82,  2724. 


BALDWIN  BIVEB,  N.  ¥.— Examination  op. 
Enf^riiieers. 

ClIlKF  OP   ENOINKBK0. 

Krp«rt,'85,  114. 
Enuinker  IN  Ctiakob. 
Muj.  (i.  L.  GiilcHpie.     Keport,  '85,  781. 

Physical  Characteristics. 

Locality  described, '85,  7el. 
Plans. 

In  1884  Maj.  Gillespie  considered  that  the  desired  inipn^vement  would  cost  $:K),000, 
but  that  there  was  no  present  or  prospective  coiunierce  to  justify  the  expendi- 
ture, '85,  789. 
Surveys. 

J^^xaminatiou  ordered  by  act  of  July  5,  1884.    Made  under  direction  of  Msg.  Oil- 
lespie,  '85,  789. 


BAI4TIIIIORE  IIABBOB,  mD.— Improvement  or. 

(Continned  from  Vol.  I,  p.  60.) 

Appropriations. 

18;56-'79 $i,i7i,e:K) 

18S0 100,000,  '80,626. 

1881 150,000,  '81,  863. 

1382 450,000,  '82,844. 

1884 250,000,  '84,895. 

188a. 150,000, '86,  874. 

Total  2,271,830 

1888 300,000,  act  of  August  11,1888. 

Contracts. 

IH-O.  G.  C.  Fobes  &  Co.,  dredging,  at  18^^  cents  per  cubic  yard,  *80,  626. 

1881.  American  Dredging  Company,  dredging,  at  10^  cents  per  cubio yard,  '81,  864. 

1882.  Morris  &  Cnmings  Dredging'Coinpany,  at  16  cents  per  cubic  yard,  for  removal 
of  2,500,000  cubic  yards;  Thomas  Potter,  500,000  cubic  yards,  at  13^  cents  per 
cubic  yard,  '83,  671. 

1884.  Completion  of  contracts  with  American  Dredging  Company,  Morris  &,  Cum- 
ines  Dredging  Company,  and  Thomas  Potter,  by  aggregate  removal  of  4,847,9.83 
cubic  yards,  '84,  895. 
1884.  American  Dredging  Company,  for  removal  of  1,500,000  cubic  yards,  at  15  cents 

per  cubic  yard;  completed  June  30,  1885,  '85,  918. 
1886.  American  Dredging  Company,  for  dredging,  at  13  cents  per  cubio  yard,  '87, 
861. 
Enirineers. 
Chief  of  Engineers. 
Reports, '80,  101;  '81,  134;  '82,  131;  '83,  135;  '84,  142;  '85,  137;  '86,  133;  '87, 
97, 101. 
Engineer  in  Charge. 
Col.  W.  P.  Craighili,   1870-'—.    Reports, '80,  625;  '81,860;  '82,  843;  '83,669; 
'84.  894 ;  '85,  917 ;  '86,  874 ;  '87,  860,  880. 
Assistant. 
W.  H.  Button,  '85,  918. 
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BALTimORB  HARBOB,  RIO.— Continued. 

JLei^islatlou* 

Aa  act  to  protect  tho  "Craighill  Chaauel,"  '81,  8{)3.    Protection  of  aids  to  naviga- 
tion, '82,  844. 
Operations. 

1879-'80.  431,000  cubic  yards  dredged,  '80,  625. 

1880-'81.  181,930  cubic  yards  dredged,  '81,  860. 

1881-'82.  709,725  cubic  yards  dredged,  '82.  843. 

188^^83.  2,554,861  cubic  yards  dredged,  '84,  895. 

1883-*84.  1,583,397  cubic  yards  dredged,  '84,  895. 

1884-'85.  1,715,247  cubic  yards  dredged,  '85,  918. 

1885-'86.  No  operations  from  lack  of  funds,  '86,  874. 

1886-W.  1,111,317  cubic  yards  dredged,  '87,  860. 
Private  and  Corporate  HForit, 

The  city  of  Baltimore  and  State  of  Maryland  have  contributed  up  to  1885  $584,000 
towards  the  improvement,  '85,  138. 
Projects. 

From  1836  to  1838,  inclnsive,  $55,000  was  appropriated  for  Baltimore  Harbor, '66, 
111,  36. 

In  1852  the  project  originated  for  improving  the  channels  at  approach  from  deep 
water  in  OhesapeaKe  Bay,  and  was  inaugurated  under  the  joint  action  of  the 
Qovemment  and  State  of  Maryland  in  the  Improvement  of  the  Brewerton 
Channel  to  a  width  of  150  feet  and  a  depth  of  22  feet,  '67,  420;  '70,  418;  '74, 
ii,  19:  '79, 492. 

In  1866  Maj.  Craighill  proposed  an  alteration  in  the  direction  of  a  part  of  the  chan- 
nel, with  a  widening  of  the  channels  to  200  feet,  '66^  iv,  233, 234;  '67,  42,417, 
420, 422. 

In  1872  the  project  was  revised  to  provide  for  channels  21  feet  deep  at  mean  low 
water,  and  from  250  to  ^  feet  wide,  '72,  67 ;  '73,  761 ;  '74,  22  L. 

In  1881  Lieut.  Col.  Craighill  proposed  tho  deepening  of  the  channels  to  27  feet  at 
mean  low  water,  together  with  the  formatiou  of  a  cut-oif  between  tho  lower 
part  of  the  Brewerton  and  the  upper  part  of  th )  Craighill  channels,  '81,  861. 
This  work  was  practically  accomplished  in  1886,  '86,  874. 

The  total  amount  appropriated  from  1852  to  1886,  inclusive,  was  $2,216,830. 

In  1887  Col.  Craighill  proposed  the  widening  of  the  channels  to  600  feet,  at  an  esti- 
mated cost  of  $1,300,000,  '87,  860,881. 
Snrreys. 

1881.  By  J.  L.  Seager,  '81,  862. 

1885.  Survey  of  channels, '86^  874. 

1886.  Survey  of  channel  with  a  view  of  widening  it  to  600  feet  ordered  by  act  of 
August  5, 1886.    Made  under  direction  of  Col.  Craighill,  '87,  880.    - 


BANaOB  HARBOR  AND  PENOBSCOT  RIVER,  IfEE.-lMPRoyis- 

MEKT  OF. 

(See  also  Pbnobscot  Rivbr.) 
Appropriations. 

1884 $20, 000, '85.  465. 

1886 15, 000, '87,  442. 

1888 50, 000,  act  of  August  11, 1888. 

Gommerce* 

Commercial  necessity  for  increased  harbor  facilities,  '84,  477. 
Contracts* 
1885,  Moore  &  Wright,  dredging,  at  36  cents  per  cubic  yard,  '86,  531. 
1887.  Moore  dc  Wright,  dredging,  at  23  cents,  and  rock  removal,  at  $10  per  oubio 
yard,  '87,  443. 
Bn^neers. 
Chief  of  Enginksrs.  c^ 

Reports, '84,  73;  '85,  55;  '86,  55  j  '87,  16. 
ENGifnsRRS  IN  Charge. 
Col.  C.  E.  Blunt,  1884-'86.     Reports,  '84,  475, 476 ;  '85,  464. 
Maj.  J.  A.  Smith,  1886-'—.    Reports,  '86,  530 ;  '87,  442. 
Operations* 
For  operations  previous  to  1884  see  Peno'bscot  River,  Me. 
1885-%6.  40,000  cubic  yards  dredged  from  channel  in  Bangor  Harbor,  '86,  531. 
1886-W.  No  operations,  '87,  443. 
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BANGOR  HARBOR  AND  PENOBSCOT  RITER,  JHB.— Continued. 

Projects. 

For  projects  previons  to  1884  see  Penobscot  Biyer,  Me. 

The  project  of  1884  proposed,  by  dredsing^tbe  widening  of  the  channel  opposite 
Bangor  to  a  width  of  300  feet,  with  a  low-water  depth  of  11  feet;  also  widen- 
ing, straightening,  and  deepening  the  channel  near  Crosby's  Narrows :  estimated 
cost,  175,000, '84.  477;  '86,  531. 

Sarreys* 

Ordered  by  act  of  March  2, 1882.    Made  under  direction  of  Col.  Thorn,  1883,  '84, 476. 
Examination  from  Bangor  to  Bucksport  Narrows;   ordered  by  act  of  August  5, 
1886,  '87,  22. 


BARATARIA  BAT,  LA.,  FROm  MBW  ORLEANS  TO  GRAND 

PASS— SUBVEY  OF. 

Conumerce. 

Statistics,  '81, 1313. 
Eugtneers. 
Chisf  of  EiraiNBSBS. 

Reports,  '80,  146 ;  '81,  197. 
Enguoekr  uf  Charge. 
Mi^.  C.  W.  Howell,  1880.    Report,  '81, 1307. 

Plans. 

By  MaJ.  Howell,  1881,  for  a  5-foot  navigation  firom  New  Orleans  to  Barataria  Bay, 
by  removal  of  obstructions  and  dredging,  at  an  estimated  cost  for  route  No.  1, 
178,486.87,  or  for  ronte  No.  2,  $108,158.32,  '81,  1314. 

Private  and  Corporate  "Work. 

Tliree  private  canals  on  rontes  which  are  now  used  by  commerce,  '81, 1308,  1313  ; 
rate  of  tolls  charged,  '81,  1314. 
Surveys. 
Under  direction  of  Capt.  G.  W.  Hughes,  '81,  1307. 
1880.  By  H.  8.  Douglass,  from  New  Orleans  to  Grand  Pass,  '81,  1307, 1308. 


BAB  HARBOR,  RIE.,  with  a  view  to  establisliingr  a  breal£water 
and  deepening  ttaie  cfaauuci  between  Bodick's  and  mount 
Desert  Islands. 

[$50,000  appropriated  by  act  of  Augnst  11,  1888,  for  breakwater  between  Mount 

Desert  and  Porcupine  Island.] 

Engineers. 

Chief  or  Enginserb. 

Report,  '87,  22. 
Engineer  in  Chasge. 
Maj.  J.  A.  Smith,  '87,  481. 
Pliysical  Ciiaracteristics* 

Description,  '87,  481. 
Plans. 
By  MaJ.  Smith,  for  construction  of  riprap  breakwater,  with  concrete  superstmot- 
ure,  extending  from  Round  Porcupine  Island  to  Porcupine  Diy  Island,  and 
thence  to  within  400  feet  of  the  shoro-line ;  estimated  cost,  $500,000,  '87,  484. 

Surveys. 

Examination  and  survey  ordered  by  act  of  August  5, 1886.    Made  1887  under  direc- 
tion of  Maj.  Smith,  '87,  483. 
Maps. 
^87,483. 


BAR  LAKE,  IIIICH.    (See  Empire  Laxs.) 


BARREN  RIVER,  KIT.— Examinatiok  or. 

(SeeORXBN  BlYER  AND  ITS  TRIBUTARIES.) 
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BATH,  ME. — IMPROVRMKNT  OF  "gut"  opposmc. 

(Continued  from  Vol,  I,  p.  62.) 
A  ppropriations. 

lH70-'78 $:W,500,  '80.333. 

IH80 7,000,  '80,  3:35. 

l«8l 5, 000, '81,  68. 

1888 75,000,  act  of  August  11,  1888. 

Statement  of  appropriations,  '80,  333. 
Contracts. 

1880.  J.  Andrews,  for  removing  rock,  at  |35  per  cubic  yard,  '80,  484. 

1881.  Q.  W.  Townseud,  for  removing  rock,  at  |36  per  cubic  yard,  '81,  485. 
Engineers* 

Ciiii:v  OF  Engineers. 

Reports,  '80,  65 ;  '81,  67 ;  '82,  67 ;  '83,  62. 
Engineers  in  Charge. 
Col.  G.  Thorn,  1867-'83.    Reports,  '80,  333;  '81,  484;  '82,  496. 
Col.  C.  E.  Blunt,  1883-^—.    Report,  '83,  418. 
Operations* 
1879-80.  186^  cubic  yards  rook  removed  from  ledge;  11,800  cubic  yards  material 
dredged  at  shoal  above  upper  Hell  Gate;  1,200  tous  of  stoue  placed  in  jetty, 
'80  334. 
1880-'81.  Removal  of  120  cubic  yards  of  rock,  at  |36,  '81,  485. 
1881-'82.  Removal  of  sunken  ledges  completed,  '82,  497. 

1882-'83.  Removal  of  57  oabio  yards  of  rock.    Improvement  completed  as  originally 
projected,  '83, 419. 
Pliysicai  CiiaBBcterlstics. 

Description  of,  '80,  333. 
Projects. 
By  Col.  Thorn,  1870  and  1878,  for  the  formation  of  a  channel  not  less  than  90  feet 
wide  and  from  11  to  12  feet  deep  at  mean  low  water,  by  the  removal  of  rock, 
'70,  81 ;  '78,  197;  '79.  253;  '82,  67.    Project  completed  in  iaS3  by  the  expendi- 
ture of  $45,500,  '83,  62. 
Surveys* 
Ezammation  at  Bath,  from  Augusta  to  Perkins  Island,'  ordered  by  act  of  August  5, 

1886, '87,  22. 
Maps. 
'80,334. 


BATTERY  ISI4AND,    CHESAPEAKE    BAY~Rrconstrugtion  and 

protection  op  works  at. 

Appropriations* 

1880 $17,275, '87,  866. 

Eni^ineers. 

Chief  of  Engineers. 

Report,  '87,  99. 
Engineer  in  Charge. 
Col.  W.  P.  Craighill,  1887-^—.    Report,  '87,  864. 
Operations* 
1886-'87.  620  linear  feet  of  crib- work  sunk  by  hired  labor  in  repair  to  damaged  por- 
tion of  breakwater,  '87,  865. 
Project. 

By  W.  F.  Smith,  1886,  for  repairing  injuries  to  oxistinflj  piora  and  breakwater,  and 
for  riprap  Jetty  construction ;  estimated  cost,  $17,275,  '87,  864. 


BATTEKT  REEF.    (See  East  River,  N.  T.) 


BATABUCE  (BAaADUCE)  BIYER,  HIE. 

[Examination  ordered  by  act  of  August  5,  ia86,  '87,  22 ',  $3,000  appropriated  by  act 

of  August  11, 1888.] 


38  INDEX   OF 

BATFIEIiB  HARBOR,  H^IS.— Examination  of. 

(Con tinned  from  Vol.  I,  p.  02.) 

Bnffineers. 

Ohiev  op  Enginkrrs. 

Reports,  '80,  206. 
E^fGiXKBR  IN  Charge. 

MaJ.  H.  M.  Robert.    Report,  '80,  19"^. 

ASSISTANT. 

L.  Y.  Sciiermerhom.    Report,  *80,  1929. 

Plans. 

Maj.  Robert  could  not  find  anything  requiring  improvement,  '80,  1929. 

Surveys. 

Ordered  by  act  of  March  3, 1879.    Examination  made  nnder  direction  of  Mi^.  Rob- 
ert, '80,  1929. 


BATOIT  AlVBRily  LA*— Examination  of. 

Engineers* 

Chief  of  Engineers. 

Reports,  '80,  146;  '81,  197. 
Engineer  in  Charge. 

Maj.  C.  W.  HoweU.    Report,  '81,  1305. 
Assist  AN  t. 
H.  S.  Douglass.    Report,  '81,  1306.' 
Plans* 
Mi^.  Howell  in  1881  considers  that  there  is  no  pressing  need  for  the  improvement 
of  Bayou  Andr6,  '81,  1305. 
Surveys* 
Ordered  by  act  of  June  14,  1880,  '80,  146.    Examination  made  under  direction  of 
Mi^j.  Howell,  '81,  1306. 


BATOU  BARTHOLOniEtr,  ARK*  ANB  LA*— Improvement  of. 

(Continued  from  Vol.  I,  p.  62. 
Appropriations* 

1881 18,000,  '81,  1422. 

1882 5,000,  '82,  1559. 

1884 5,000,  '84,  1331. 

1886 6,000,  '86,  1353. 

Total 23.000 

1888 5,000,  act  of  August  11,  1888. 

.Statement  of  appropriations,  '87,  1461. 
Commerce* 

Reduction  in  insurance  due  to  improvement,  '83,  1159. 
Contracts* 

1684.  Emmick  &,  Feith,  for  removal  of  obstructions,  at  $75  per  mile,  '85,  1501. 
engineers* 

Chief  of  Engineers. 

Reports,  '80,  158;  '81,  211,  213;  '82,  208;  '83,  217;  '84,  222;  '85,  235;  '86,  2:U  ; 
'87,  196. 
Engineers  in  Charge. 

Maj,  W.  H.  H.  Benyaurd,  1880-'82.     Reports,  '81,  1422,  1453;  '82,  1558. 

Maj.  A.  M.  Miller,  i882-'d4.    Reports,  '83, 11.58;  '84,  13:U). 

Capt.  E.  Bergland,  1884-'86.     Reports,  '85,  1501,  1548;  '86,  1353. 

Capt.  J.  H.  Willard,  188&-'— .     Report,  '87,  1459. 
Assistants. 

R.  M.  8picer.    Report,  '83,  1159.    • 

C.  Qninn.    Report,  '85,  1549. 

Operations* 

1881-'82.  Removal  by  hired  labor  of  9,954  trees  and  logs,  5  drift-piles,  and  1  wreck, 
'82,  1558. 
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BArOU  BABTHOI^OMEW,  ABK.  AIVD  LA.-Gontinued. 

Op^erntions— Continued . 

188:^-83.  RemoYal  by  hired  labor  of  4,341  trees,  logs,  and  stumps,  '83,  1159. 

1883-^84.  No  operations  for  lack  of  fnuds,  '84,  1330. 

1884^85.  Removal  by  contract  of  5,837  stumps,  logs,  and  snags,  2  wrecks,  123  brush - 

piles,  and  G97  leaning  trees;  clearing 66f  miles  of  the  bayou,  '85,  1502. 
1885-^86.  No  operations  for  lack  of  funds,  '86,  13n3. 
1886-^87.  5,289  trees,  logs,  and  snags  removed,  '87, 1460. 
Plans. 
Oapt.  Bergland,  lb85,  estimates  |20,000  as  cost  of  removal  of  obstructions  for  a 

navigation  of  seven  months  in  the  year,  but  does  not  consider  the  bayou  above 

its  head  of  navigation  at  present  worthy  of  improvement,  '87,  1548. 
Projects* 
By  Maj.  W.  H.  H.  Benyaurd,  1880,  for  the  improvement  of  the  bayou  from  Baxter 

Station  to  its  month,  a  distance  of  213  miles,  by  the  removal  of  trees,  logs,  and 

snags ;  estimated  cost,  $26,862,  '81, 1455. 
No  permanent  imx>roYement  can  be  eflected,  '85,  235. 
Surveys* 
Previous  examinations  and  surveys,  *81,  1454. 
Examination  made  in  1884,  '85,  1501. 
Examination  ordered  from  present  head  of  navigation  to  Lincoln  County  line  by 

act  of  July  5, 1884.   Made,  1885,  under  direction  of  Capt.  Bergland,  '85,  1549. 


BAVOV  BLACK,  I^A.— Improvkmknt  of. 

AppropriatiOMS. 

1881 110,000,  '81,  1289. 

1882 10,000, '82,  1:^80. 

1884 .* 5,000,  '84.  1277. 

Commerce. 

Advautagesof  improvement  entirely  local,  '85,  1402;  '86,  1262;  '87,  1370. 
Engrineers. 

Chief  ov  Engineers. 
Reports,  '80,  146:  '81,  195,  197;  '82,  191;  '83,  209;  '84,  213;  '85,  219;  '86,  217; 
'87,  183. 
Enoinekrs  in  Charge. 
Mai.  C.  W.  Howell,  1880-*81.    Report,  '81,  1288. 
Maj.  A.  Stickney,  188l-'84.    Reports,  '82.  1379;  '83,  1120;  '84,  1276. 
Capt.  T.  Turtle.  1884-^85.     Report,  '85,  215. 

Maj.  W.  H.  Heuer,  1885-'—.    Reports,  '85,  1400 ;  '86,  1261 ;  '87,  1368. 
Assistant. 
11.  8.  Douglass.    Report,  '81,  1289. 
Operations*    (All  operations  by  hired  labor.) 
188l-'82.  Dredge  hull  built  from  joint  appropriations  of  Bayous  Black  and  Terre 

Bonne  '82  1380*  '83  209. 
1882-'83.  21,000  cubic  yards  removed  by  United  States  dredge,  101   logs  and  2 

wrecks  removed,  '83,  1120. 
1883-^84.  158,403  cubic  yards  material,  755  logs,  and  3  wrecks  removed  by  United 

States  dredge,  '84,  1276. 
1884-'85.  Dredging  by  United  States  dredge,  '85.  1401, 
1885-^86.  Repair  of  United  States  dredge,  ^86,  1263. 
1886-'87.  No  operations,  '87, 1370. 

Physical  Ciiaracteiistics. 

Description  of  bayou,  '85,  1401. 
Projects. 

By  Mjy.  Howell,  1881,  for  cleaning  the  bayou  of  obstructions  and  dredging  a  chan- 
nel 59  feet  wide  and  6  feet  deep  from  Bayou  Cane  to  Tigerville,  24  miles,  esti- 
mated cost,  $47,520,  '81,  1288,  12t^2. 

Increased  in  1885  to  $81,000,  '85,  1402;  '87,  1.369. 

In  1887  Maj.  Heuer  considere<l  the  improvement  of  the  bayou  local  in  its  benefits, 
'87,  1370. 
Surveys. 

Ordered  by  act  of  June  14,  1880,  '80,  146.  Made  under  direction  of  Maj.  Howell, 
1881,  '81,  1288. 


40  INDEX   OF 

BATOU  BOSUF,  LA.— iMPROvmoBNT  or. 
A  ppropriatioBS. 

J*l $5,000, 'SI.  14-23. 

}^i 5.000. '82,  i.m 

1884 5,000,  '84,  1331. 

1886 5.000,  '86,  l:io4. 

Total 20,000 

18^ 6,000,  actofAngufltll,  1888. 

StatemoDtcf  appropriations,  '87,  1461. 
Commerce. 

Justificaiion  of  improvement,  '81,  1427:  '85,  1546. 
CoatracU. 

Emmick  &  Peith,  for  removal  of  obstrnctions,  at  $75  per  mile.  '85  1S03     • 

CHX£r  or  Engineers. 

^'ST^V^'  ^^'  '®^'  ^^^'  '®^'  ^^'^'  '®^'  ^^^^  '®*'  ^^'  *®*'  ^"^^  244J  W,  231; 
Engineers  in  Charge. 

Maj.  W.  H.  H.  Benyaurd,  1880-'82.    Report,  '81,  1423 

Capt.  C.  A.  Miller,  188'>-'84.    Roports,  '82,  ISfJO:  '83  1161-  '84  I'HU 

Capt.  E.  Bergland,  1884-'86.    Reports  '85   i:>02    'Ss/im        ' 

Capt.  J.  N.  Willard,  1886-'-.     Report,  '87,  1461. 
Assistants. 

H.  8t.  Copp^e.    Report.  '81,  1424. 

C.  Qninn.    Report,  '85,  1546. 

#peratioiis. 

^^"^^de^tVS^'^V^^^^  ^'^  ^''^''  *'^''''  """^  '*""'^'  removed,  and  3  brnsh  heaps 

i^t'S'  P  h'^red  labor  2,663  logs  and  trees  and  3  brash  heaps  removed,  '83. 1161. 
iM    »  operations  for  lack  of  funds,  '84.  1.331.  *       ' 

l'^3  ^^  ^'^*^*^*»  1»679  logs,  snags,  and  trees  and  .35  brash  heaps  removed,  '85. 

}?o5"!®^-  ^®  operations  for  lack  of  funds,  '86.  1354. 
1886-W.  No  operations,  '87,  1462. 

Physical  C^haracterlstics. 

River  described,  '81.  1425. 
Projects. 

^^  w'';.^®°^1"'?' 1^^^'  *''?'■  improvement  from  Wallace  to  the  month,  280  miles 
by  removal  of  obstructions;  estimaied  cost,  §20,020,  '81  1424   1428  ' 

By  Capt.  Bergland,  1884,  for  clomug  3  oullcts  of  Bc^uf  Ri>eV  near  Poi^^  Jeffernon- 
estimated  cost,  $8,500,  '85,  2:i5,  1503,  1540.  Jefferson , 

Surveys. 

^'"^  l'^V8ri423^'^'  ^^'  ^^^'  '®^'  ^''''    ^*^'  "^^"'  ^^'""^^^°  ^^  ^*j-  B«°yanrd, 

""'  'cijhe^K^^^^      ?8t  15l5'^  ^^'  ^'  '''''  ''  ^'^-    ^*^^  -^-  ^-<^^'-  -^ 


BAYOU  BUFFAI.O,  TEX.    (See  Buffalo  Bayou.) 


BAYOU  COURTABI^EAU,  JL A. -Improvement  or. 

(Continued  from  Vol.  I,  p.  63.) 
Appropriations. 

]^^ 17, 500, '80,  IIGO. 

jifl 7,500,  '81,  1294. 

1^ 4,000, '84.  1279. 

^*^ 5,000, '86,  1264. 

iftfl«    ^''^^ 24,000 

i^:  ■  ■  • -;  ■  V :  •  .  •'^'  000,  act  of  Anguat  11, 1888. 

Statement  of  appropriations,  '87,  1375. 
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BATOV  COUBTABLfiAV,  JLA.-Contiaaed. 

Commerce. 

Statistics,  '80,  1176:  '84,  1279. 
Benefit  from  work  done,  '83,  1124. 
finfflneers. 

Chief  of  Enoineebs. 
Beports,  '80,  145;  '81,  195;  '82,  191;  '83,  210;  '84,  213;  '85,  220;  '86,218;  '87. 
184. 
Engineers  in  Charge. 
Maj.  C.W.Howell,  1879-^81.    Beports,  '80,  1160,  1169;  '81, 1293. 
Mai.  A.  Stickney,  1881-'84.    Reports,  '82,  1380;  '83,  1121;  '84,  1277. 
Capt.  T.  Turtle,  1884-'85.    Reports,  '85,  1403,  1405. 
M^j.  W.  H.  Heuer,  1885-'—.     Beports,  '85,  1403;  '86,  1263 ;,  '87,  1375. 
Assistants 
H.  C.  Collins.    Beportfl,  '80, 1170;  '81,  1294;  '83,  1122;  '84,  1278;  '85,  1404. 
Lieut.  O.  T.  Crosby.    Beport,  '87,  1376. 
Operations. 
1881-'82.  Closure  of  run-out,  Bayou  Big  Fordoche,  by  brush,  timber,  and  clay  dam, 
built  by  hired  labor;  (uso  choking  other  run-out  bayous  by  felled  trees,  '82, 
1381. 
1882-'83.  Closure  of  run-out,  Bayou  Little  Fordoche,  with  dam,  bui  It  by  hired  labor ; 

depth  of  water  on  Little  Devil  Bar  increased  3  feet,  '83,  210,  1123. 
1883-'84.  No  operations  on  account  of  insufficiency  of  funds,  '84,  1277. 
1884-^85.  Construction  of  quarter-boat  and  flat-boat,  with  pile-driver  attached, 

'85,  1403. 
1885-^86.  Dams  at  Little  and  Big  Fordoche  rebuilt  by  hired  labor,  '86,  12(53. 
1886-^87.  Dams  in  progress  at  outlets  of  Bayou  English  and  repairs  made  to  other 

dams,  '87, 1325. 
History  of  operations,  '87,  1375. 
Physical  €liaracterisiiC8« 

Description  of  bayous,  '80, 1170;  '81,  1295. 
Projects* 
By  M%|.  C.  W.  Howell,  1880,  to  improve  low-water  navigation  between  Port  Barre 
and  Atohafalaya,  bv  removal  of  obstructions,  closing  run-out  bayons,  and  con- 
struction of  a  needle-dam  and  lock  4  miles  above  Port  Barre ;  estimated  cost, 
$40, 000.  '80,  1160. 
In  1883  M2\f.  Stickney  increased  the  previous  estimate  by  |38,500,  to  provide  for 
masonry  lock- walls  instead  of  timber  construction,  previously  proposed,  '83, 
1122, 1124; '86, 1403. 
In  1884  Capt.  Turtle  proposed  that  all  other  work,  be  held  in  abeyance  until  the 
bayous  on  the  south  side  of  Bayou  Courtableau  are  closed,  at  an  estimated 
cost  of  $16^000,  '85,  1404, 1406;  '86,  219. 
Surveys. 
Examination  ordered  by  act  of  March  3.  1879,  '80, 145,  1169.    Made  under  direc- 
tion of  M%j.  HoweU,  1880,  '80,  1169. 
1880.  Survey  by  H.  C.  Collins,  '83^  1293. 


BATOU  D'ABBOMME,  IjA.— Impbovsmbnt  ov. 

Appropriatioiis. 

1884 $5, 000, '85,  1506. 

1886 2, 000, '86,  1357. 

1888 2, 000,  act  of  August  11, 1888. 

Contracts. 

Emmlck  &,  Feith,  for  removing  obstructions,  at  the  rate  of  $197.50  per  mile,  '85, 
1506. 
Engineers. 
Chief  of  Enoinebrs. 

Eeportfl,  '84,  2i7;  '85,  236;  '86,  232;  '87,  195. 
Engikeebs  in  Charge. 

Capt.  A.  M.  Miller,  1884.    Beport,  '84, 1372,  1376. 

Capt.  £.  Bergland,  1884-'86.    Beports,  '85,  1505;  '86, 1356. 

Capt.  J.  H.  Willard,  1886-^—.    Beport,  '87,  1458. 
AflfiiSTAifrfl 

T.  M.  Farrell.    Beport,  '84, 1372. 
F.  8.  Boiiows.  Beport,  '84^  1376. 
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BAYOU  D'ABBONNE,  I^A.— ContiDaed. 

Operations. 

Idd4-'d5.  Obstructions  removed  from  23  miles  of  chaunel,  '85, 1506. 
1885-'B6.  No  operations  for  lack  of  funds,  '86,  1356. 
l886-'87.  Obstnictions  removed  from  17  miles  of  channel,  '87,  1458. 
Physical  Characteristics. 

Description  of  bayou,  '84,  1372,  1377. 
Projects. 
By  MaJ.  Miller,  1883,  for  the  removal  of  logs,  snaj^n,  and  similar  obstractions  from 
the  bayon  between  its  mouth  and  Stim's  Blufl',  a  distance  of  about  42  miles; 
estimated  cost,  $15,000,  '84,  1376 ;  '85,  ir>06. 
Surveys. 
Ordered  by  act  of  August  2,  1882.    Made  under  the  direction  of  Maj.  Miller,  '84, 
1372,  1376,  1380. 


BATOU  DE  OLAISfi,  LA.— Examination  or. 

Commerce. 

Benefit  of  improvement,  '80, 1176,  1178. 

£ni:ineers. 

Chief  of  Engineers. 

Report,  '80,  145. 
Engineer  in  Charge. 
•  Major  Howell.    Report,  '80,  1176. 
Assistant. 
H.  S.  Douglass.    Report,  '80,  1176. 
Physical  Characteristics. 

Bayou  described,  '80,  1176. 
Plans. 
By  Maj.  Howell,  1879,  for  improvement  of  bayou  by  removal  of  trees,  logs,  an«l 

brush;  estimated  cost,  $9,540. 
The  work  not  considered  susceptible  of  permanent  improvement,  '80,  1176,  1178. 
Surveys. 
0rd6re<l  by  act  of  March  3,  1879.     Made  under  direction  of  Maj.  Howell,  1879. 
'80,  1176. 


BATOIT  FUSILIER,  I.A.— Examination  or. 

fingrineers. 

Chiev  of  Engineers. 

Reports,  '80,  146  j  '81,  197;  '82,  194. 
Engineers  in  Charge. 

Maj.  C.  W.  Howell.  Id80-'81.    Report,  '82,  1333. 

Maj.  A.  Stickney,  1881.    Report,  '82,  1419. 

Aog  1 8T  ANT 

H.  C.  Collins.     Report,  '82,  1419. 
Physical  Ciiaracteristics. 

Desoriptiou  of  bayou, '82,  1419. 
Plans. 

Mug.  Stickney  considered  that  Bayon  Fusilier,  except  for  the  improvement  of 
Bayou  Teche,  is  useless  to  navigation,  and  hence  its  channels  need  no  improve- 
ment, '82,  1419. 
Sarveys. 

Ordered  by  act  of  June  14,  1880,  '80,  146.    Examination  made  under  direction  of 
Maj.  Howell,  1881,  '82,  1419. 


BAYOU  ORAIVD  CAILLOIT,  LA.— Examination  or. 

fingrineers. 

Chief  of  Engineers. 

Report,  '80,  146;  '81,  197;  '82,  193. 
Engineer  in  Charge. 

Maj.  A.  Stickney.    Report,  '82,  1410. 
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BAYOU  GRAND  CAIIiLOU,  LA.— Continaed. 
I2ni:ineers— Continaed. 

AB8IATXST, 

H.  8.  DoajiriasB.    Report,  '82,  1411. 
Physical  Characteristicfl. 

Descriptionof  bayou, '82,  1411. 
Plans. 

By  Maj.  Stickney,  1882,  for  dredging  a  channel  30  feet  wide  and  4  feet  deep  from 
Janction  of  Bayou  Pelton  to  Woodlawn  plantation,  a  distance  of  5  miles,  and 
removing  trees  and  other  obstructions  to  junction  of  Bayou  du  Lac;  estimated 
cost  $10,208,  *82,  1412. 
Surveys. 

Ordered  by  act  of  June  14,  1880,  '80,  146.    Made  under  direction  of  Maj.  Stickney, 
1882,  '82, 1410. 


BATOU  LiA  FOURCHE,  LA.— Improvement  ov. 

(Continued  from  Vol.  I,  p.  63.) 
Appropriacions. 

1880 "ITsOOO,  '80, 1162. 

1884 5,000, '84,  1281. 

1888 : 50,000,  actof  Augnstll,  1888. 

Commerce. 

Importance  of  improvement,  *80,  1161;  '84,  1281. 
Interests  affected,  '86,  1269,  1274 ;  '87,  i:J66. 
Euifineers* 
Chief  of  Knginrers. 
Reports,  '80, 144  ;  '81,  196 ;  '82,  192  ;  '83,  211 ;  '84, 214,  216  j  '85,  221 ;  '86,  219; 
'87,  182,  188. 
Engimkeks  in  CUASGP. 
Maj.  C.  W.  Howell,  1873-'81.    Reports,  '80,  1161;  '81,  1299. 
Maj.  A.  Stickney,  1881-'84.     Reports,  '82,  1384;  '83,  1126  j  '84,  1280,  1291. 
Capt.  T.  Turtle,  1884-'85,  '85,  1408. 

Maj.  W.  H.  Heuer,  1885-'—.    Reports,  '85,  1408;  '86,  1266;  '87,  1365. 
Assistants. 
H.  Stewart.    Report,  '84,  1292. 
Lieut.  O.  T.  Crosby,  '85,  1408.    Report,  '86,  1267. 
Operations. 

1879-'80.  827  snags,  stumps,  and  logs,  and  10  wrecks  removed  by  hired  labor,  '80, 

1161. 
1880-'81.  771  snags,  stumps,  and  logs  removed  bv  hired  labor,  '81, 1299. 
1881-'82.  1,283  obstructions  removed  by  hired  labor,  '82,  1384. 
1882-'83.  487  obstructions  removed  by  hired  labor,  '83,  1126. 
188:WH4.  No  operations  for  lack  of  funds,  '84,  1280. 
1884-'85.  Removal  of  obstructions  by  hired  labor,  '85,  1408. 
1885-'86.  Completion  of  snrvey  ordered  in  1882,  '86,  1266. 
1886-W.  No  operations,  '87,  1366. 
Physical  Characteristics. 
Action  of  floods  in  bayous,  '86,  1271. 
High-water  slopes,  '86,  1272. 
Sediment,  '86, 1273. 
Plans. 

Lieut.  Cr»  shy,  1886,  for  the  improvement  of  Bayou  La  Fourche  by  the  construction 
of  a  lock  at  Donaldsonvilfe  to  connect  with  the  Mississippi  River,  converting 
the  bayou  into  a  salt-water  canal,  with  dredging  in  the  bayou  so  as  to  form  a 
channel  5  feet  deep  and  75  feet  wide ;  estimated  cost,  $400,000,  with  annual  cost 
of  maintenance  of  |8,000,  '86,  1267,  1274, 1275;  '87,  1366. 

Projects. 

By  Maj.  Howell,  in  1879,  to  afford  low-water  navigation  in  the  bayou  below  Don- 
aldsonville  by  the  removal  of  snags,  wrecks,  and  rafts,  '79,  901 ;  '81,  196. 
Surveys. 

Ordered  by  act  of  August  2,  1882,  '84,  216.    Made  under  direction  of  Capt.  Stick- 
ney, 1883,  '84,  1291.    Line  of  levels  incomplete,  '84,  1292 ;  completed,  '86, 
1266,1268. 
Maps. 

*8€L  12«8.  
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B4TOU  LITTLE  CAILLOU,  LA.— EzAMiNATioir  or. 

finnineers. 

Chief  of  Enginekbs. 

Reports,  '80,  146 ;  '81,  197 ;  '82,  193. 
Ekqixeer  in  Chabor. 

Maj.  A.  Stickney.    Report,  '82,  1412. 

A  flATfiTA  ffT 

H.  S.  Douglass.    Report,  '82,  1413. 
Physical  CnaracterisUciu 

Description  ofbayoa,  '82,  1413. 

Plans. 

By  Maj.  Stiokney,  1882,  for  widening,  by  dredsing,  the  existing  channel  from  Bon- 
dro's  Canal  to  24  miles  above  that  point  u>r  a  distance  of  4  miles,  a  channel  4 
feet  deep  and  30  feet  wide,  together  with  the  removal  of  obstmctions;  estimated 
cost,  |7,392,  '82.  1414. 

Sarveys. 

Ordered  by  act  of  Jnne  14, 1880,  '80,  146.  Made  nnder  direction  of  Maj.  Stickney, 
1882,  '82,  1412. 


BAYeU  LOOGT,  LAKE  BISTENAU,  AND  THE  DORCHEAT, 

LA.— Improvement  of. 

A  ppropriatlons. 

1884 15,000,  '85,  1497. 

1888 5,000,  actof  Angnstll,  1888. 

Enin^neers. 

Chief  of  Engineers. 

Reports,  '84,  227;  '85,  233;  '86,  230 ;  '87,  195. 
Engineers  in  Charge. 
Capt.  A.  M.  Miller.    Report,  '84,  1363. 
Capt.  E.  Ber^laud,  1884-'86.    Reports,  '85,  1496 ;  '86^  1360. 
Capt.  J.  H.  Willard,  188&-^— .    Report,  '87,  1454. 
Assistant. 
P.  C.  Montgomery.    Report,  '84,  1363. 
Operations. 
1884-'85.  Removal  of  obstructions  from  Mnrrell^s  Point,  on  the  Doroheat,  to  tbe 

month  of  liOggy  Bayon,  '85, 1496. 
1885-^87.  No  operations  for  lack  of  fnnds,  '86»  1350;  '87,  1455. 
Plans. 
Capt.  Miller  considered,  in  1883,  that  the  improvement  wonld  involve  an  expense 
not  justified  by  the  amount  of  commerce  to  be  benefited,  '84,  1363. 
Projects. 
From  the  examination  made  in  1882  it  was  estimated  that  the  cost  of  removing 
obstructions,  so  as  to  increase  the  season  of  navigation  two  months  woold  cost 
$19,338,  '84,  1366;  '85,  1476. 
Surveys. 
Examination  ordered  by  act  of  August  2,  1882.    Made  nnder  direction  of  Capt. 
MiUer,  '84,  1363. 


BATOU  IflACOIf,  LA.— IMPROVKMMNT  or. 

(See  also  Tensas  River,  La.) 
Appropriations. 

The  river  and  harbor  act  of  July  5,  1884,  united  this  improvement  with  that  of 
Tensas  River,  La.,  '84, 400 ;  '85,  1504. 
Commerce. 

Justification  of  the  improvement,  '81,  1463. 

Enisrlneers. 

Chief  of  Engineers. 

Reports,  '81,  213 ;  '85,  236 ;  '86,  232 ;  '87,  197. 
Engineers  IN  Charge. 

M^.  W.  H.  H.  Benyaurd.    Report,  '81,  1462. 

Maj.  A.  M.  Miller,  1885.    Report,  '85,  1504. 

Capt.  E.  Bergland,  1886.    Report,  '86,  1355. 

Capt.  J.  H.  Willard,  1887-'—.    Report,  '87,  1463. 
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BA¥OU  MACON,  I.A.-Contiuued. 

Eni^lii^^i^* — Continaed. 

Assistant. 
F.  S.  Burrows.    Report,  *81,  1463. 
Physical  CharacteiisUcs. 

Described,  '81,  1463. 
Operations. 

1884-*86.  No  operations,  from  iDsafficiont  funds,  '85,  1504  ;  '86,  1355. 

1886-*87.  Obstructions  removed  from  Floyd's  to  junction  of  bayou  with  Tensas 
River,  '87, 1464. 
Plans. 

By  MaJ.  Benyaurd,   1S80,  for  clearing  the  bayou  of  logs,  Rnng«);  and  similar  ob- 
structions from  its  bead  to  Junction  witb  Tensas  River ;  rsti  mated  cost,  $17,000, 
'81,  1463. 
Projects^ 

By  tbe  act  of  Jul^  5,  1884,  the  improvement  of  Bayou  Macon  was  united  with  that 
of  Tensas  River,  La.,  by  the  adoption  of  Maj.  Benyaurd's  plan  of  1860  for  tbe 
removal  of  logs,  trees,  and  similar  obstructions  from  Bayou  Macon  from  Floyd's 
to  its  junction  with  Tensas  River,  a  distance  of  130  miles;  estimated  cost, 
$17,000,  '81,  1463;  '84,  400;  '85,  1504. 

Examination  ordered  by  act  of  June  14,  1880.  Made  under  the  direction  of  Ma). 
Benyaurd,  1880,  '81,  1462. 


BAYOIJ  niETRE  (Meto).  ARK.— Examination  of. 

Engineers. 

Ghivv  op  Enqinerrs. 

Report,  '84,  232. 
Engineer  in  Charge. 

Capt.  T.  H.  Uandbury.     Report,  '84,  1408. 

Plans. 

Capt.  Handbury  considered,  in  1882,  that  any  expenditure  of  i)u1)lic  funds  would 
be  purely  for  the  benefit  of  local  interests  and  that  it  was  not  worthy  of  im- 
provement, '84,  1408. 
Surveys. 
Exaofiination  ordere<V  by  act  of  August  2,  1882.    Made  under  direction  of  Capt. 
tiandbnry,  '84,  1408. 


BATOIT  AND  PASS  IHANCHAC,  I.A.— Examination  of. 

(Continue^l  from  Vol.  I,  p.  64.) 

Engineers. 

Chief  of  Engineers. 

Reports,  '80,  146 ;  '81,  197 ;  '82,  194. 
Engineer  in  Charge. 

Maj.  A.  Stickney.    Report,  '82,  1414. 
Assistant. 

J.  C.  Buchanan.     Report,  '82, 1415. 
Plan. 
By  Maj.  Stickney,  1888,  for  an  improvement  by  removal  of  obstructions  from  lower 
part  of  Bayou  Manchac,  from  its  junction  with  the  Amito  River  to  Lake  Mau- 
rcpas  and  thence  to  Bobbins ;  estimated  cost,  $3,450,  '82,  1415. 
Surrey. 
Ordered  by  act  of  June  14, 1880,  '80, 146.    Made  under  direction  of  Maj.  Howell, 
1881,  '82,  1415. 
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BAYOU  PETIT  ANSE,  LA.— Ezamuvatiok  ov. 
Eiiffiiieers. 

ClIIKF  OF   ENG1NSKK8. 

Report,  '84,  2-27. 
Enoinkkk  in  Chakok. 

Capt.  A.  M.  Miller,     lieport,  '84,  1369. 
Assistant. 

I'.  C.  Montgomery.     Reitort,  '84,  1369. 

Plann. 

Cupt.  Millt^r  con8icU>rod,  in  1883,  that  since  tbe  iiaviKatiou  coald  only  be  improved 
by  dred};in|^,  and  tbe  only  interest  to  be  benefited  was  a  salt  company,  the  work 
was  not  worthy  of  lm])rovemout  or  a  public  necessity,  '84,  1369. 

Purveys. 

Examination  ordered  by  act  of  August  2,  1882.     Made  under  direction  of  Capt. 
MiHer,  1882,  '84,  1369. 


BAYOU  PIEBRE,  LA.— Survey  of. 

(See  also  Hkd  Uiveu,  La.) 

(Continued  from  Vol.  1,  p.  64.) 

A  ppropriatl^ns. 

1H84  (survey ) $8, 600,  '85,  232. 

The  act  of  July  5,  1880,  provides  for  the  completion  of  the  survey,  '86,  229,  459. 
Eiig^iueers. 

ClilKF  OF  ENOINEKRS. 

Reports,  '83,  213;  '84,  221,  227;  '85,  232;  '86,  229;  '87,  194. 
Enuinuers  in  Chargk. 
Capt.  A.  M.  Miller.     Report,  '83,  1139. 

Capt.  E.  Bergland,  1885-'86.     Reports,  '85,  1487 ;  '86,  1343. 
Capt.  J.  H.  Willard,  1886-'—.     Report,  '87,  14J>3. 
Assistants. 
J.  Birney.     Report,  '83,  1139. 
H.  Vance.    Report,  '85,  1491. 
Operations. 

1884-'87.  Survey  in  progress,  '85,  1487 ;  '86,  1343 ;  '87,  1453. 
Physical  Characteristics. 
Description  of  bayou,  '85, 1487,  1491;  '86,  1343. 
Description  of  raft,  '85,  1488. 
Plans. 

History  of  previous  plans,  '85,  1489. 

By  Capt.  Miller,  1883,  for  removal  of  raft  from  Bayou  Pierre,  at  an  estimated  cost 
of  $100,000,  '83,  1139. 

Surveys. 

Examination  made  under  the  direction  of  Capt.  Miller,  1883,  '83,  1139. 
Survey  ordered  by  act  of  July  5,  1884.    Made  under  direction  of  Capt.  Bergland, 
'85, 1487. 
'    Maps. 

Red  River  in  vicinity  of  Bayou  Pierre,  '85,  1490. 


BA¥OU  PIERRE9  MISS.— Examination  and  improvement  of. 

Appropriations. 

1886 $5, 000, '87,  1383. 

Commerce. 

SUtistics,  '85,  1441,  1444. 
No  commerce  to  be  benefited,  '87,  1383. 
Engineers. 
Chief  of  Engineers. 

Reports,  '85,  226 ;  '87,  185. 
Engineers  in  Charge. 

Capt.  T.  Turtle,  1885.    Report,  '85,  1439. 

Mid-  W.  H.  Heuer,  1885-'— .    Reports,  '85,  1440;  '87,  1382. 
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BA¥OU  PIERRE,  JTIISS.— Continued. 


Opera  CiOHs* 

18b(5-*87.  OlKstructionH  from  mouth  to  a  poiiit  16  niilce  above  removed,  thereby  com- 
pleting project,  '87,  \^H'2. 

Physical  Characteristics. 

Hayou  described,  '85,  144  i  ;  '87,  VMi. 
Projects. 

By  Mflj.  lieucr,  for  the  improvement  of  bayou  to  a  point  16  uiileB  above  its  raoutb 
by  the  removal  of  logn,  sua^R,  and  litres;  eHtimated  coKt,  $*2(>,000,  '85,  1444. 
PVoji^ct  completed  iu  l^iHti,  *87,  13^2. 

Surveys. 

Kxaminatiou  ordered  by  act  of  July  5,  1884.  Made  under  dirm;tion  of  MaJ.  Ileuor, 
'85,  1440. 


BAYOU  PLAQUEJniJVE,  LA.— Examination  and  survey  of. 

[$100,000  appropriated  by  act  of  August  11,  18S8.] 

Commerce. 

Ctmimercial  statistics,  '87,  1406. 
Eiig^ineers. 

Chief  of  Enginkkrs. 

Reports,  '80,  146;  '81,  197;  '82,  194;  '87,  188,  1405. 

ENGINRUR8  IN   CJIAKGK. 

Maj.  A.  SMckuev.     Reports,  '82,  1416;  '85,  2973. 
Capt.  T.  Turtle!    Report,  '85,  I4;il. 
Maj.  W.  H   lienor.     Report,  '87,  1406,  1407. 
Assistants. 

A.  O.  Wilson.     Report,  '85,  2984. 
Lieut.  O.  T.  Crosby.     Report,  '87,  1407. 

Physical  Characteristics. 

Description  of  bayou,  '82,  1417. 
Character  of  bed  of  bayou,  '87,  1411. 
Plans. 
In  1884  Capt.  Turtle  did  not  consider  Bayou  Plaquemine  worthy  of  iiDprovement, 

'85,  1431. 
In  1880  Maj.  Stickney  considered  the  improvement,  of  the  Placpiemine  route  via 

Atchafalaya  nud  Red  Rivers  feasible,  at  an  estimated  cost  of  $1,708,250,  '85, 

2973,  2984;  '87,  1406,  1412. 
In  18^7.  Lieut.  Crosby  estimated  the  cost  of  a  lock  to  connect  Bayou  Plaquemine 

witb  the  Mississippi  River  at  $250,000,  '87,  1407,  1412. 
Surveys. 

Ordered  by  act  of  June  14,  1880.     Made   under  din>ction  of  Maj.  Stickney,  '82, 

1416. 
Of  mouth  of  bayou,  with  a  view  to  connecting  with  the  Mississippi  River  by  locks. 
Also  of  the  bayou  and  other  connecting  streams  to  form  tbe  best  route  to  Grand 

Lake.    Ordered  by  act  of  August  5, 1886.     Made  under  direction  of  Maj.  Heuer, 

'87,  1405. 


BAYOU  ROUOE,  LA.— Examination  ov. 

Cogrincers. 

Chief  of  Engineers. 

Report,  '87,  188. 
£nginerr8  in  Charge. 

Maj.  W.  H,  Ilener,  18^7.     Report,  '87,  1393. 

Lieut.  O.  T.  Crosby,  1887.    Report,  '87,  1393. 
JPliy steal  Characteristics.    . 
Description  of  the  bayou,  '87,  1393. 

Plans. 

L.ieiit.  O.  T.  Crosby,  1887,  reports  the  bayou  as  unworthy  of  improvement,  '87,  1395. 
Sarveys. 

£xamination  ordered  by  act  of  August  5,  1886.    Made,  1886,  under  direction  of 
M^j.  Heuer,  '87,  1393. 
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BAYOUS  ROUNDAWAY  AND  VIDAL,  I^A.-EXAicpfATions  or. 

[$1,000  appropriated  by  aot  of  AugUHt  LI,  1888.] 

Chief  of  Enoinkers. 

Reports,  '84,  i»7 ;  '87,  203. 
Engineers  in  Charge. 
Capt.  A.  M.  Miller.    Report,  '84,  1347. 
Capt.  J.  H.  Wiilard.    Report,  '87,  1497. 
Assistant. 
T.  M.  Farrell.    Report,  '84, 1348. 
Plana. 
Capt.  Millar,  considered  in  1882,  in  view  of  the  estimated  cost  of  the  improyement, 
$U),0UO,  and  the  small  amount  of  commerce  to  be  benefited,  that  the  work  was 
iio(  worthy  of  improvement,  and  also  not  a  publio  necessity,  '84, 1348. 
Capt.  Wiilard,  18H7.  reports  adversely  to  improvement,  in  view  of  great  cost  and 
small  amount  of  commerce  to  be  benefited,  '87,  1498. 

Examination  ordered  by  act  of  August  2,  1882.    Made  nnder  direction  of  Capt. 

Miller,  '84,  1347. 
Examination  ordered  by  act  of  August  5, 1886.    Made,  1887,  nnder  direction  of  Capt. 

Wiilard,  '87,  1497. 


BAYOU  TfiCHC -CANAL  CONIVECTIIVO  WITH  OR  AND  LAKE 

AT  CHAREJVTOIV,  LA. 

Appropriations. 

1^81 $25,000, '81,  1288. 

Conimerce. 

Amount  to  be  benefited  by  the  improvement,  '80,  118D. 
Plantations  on  bayou  not  directly  benefited,  '85,  1400;  '86,  1260. 
Engineers* 
Chief  of  Engineers. 
Reports,  '80,  145;  '81,  194;  '82,  190;  '83,  209;  '84,  212;  '85,  218;  '86^  216;  '87, 
184. 
Engineers  in  Charge. 
Maj.  C.  W.  Howell.  1879-^81.    Reports,  '80,  1187;  '81,  1287. 
M^j.  A.  Stickney,  l88l-'84.     Reports,  '82,  1378;  '83,  1116;  '84,  1275. 
Capt.  T.  Turtle,  1884-'85.     Roi)ort,  '85,  2J5. 

Maj.  W.  H.  Heuer,  1885-'—.    Reports,  '85;  1399;  '86^  1259;  '87,  1374. 
Assistant. 
U.  C.  Collins.     Reports,  '80,  1188;  '83,  1118;  '84,  1275. 
Legislation. 

State  legislation  ceding  Jurisdiction  of  land  to  United  States,  '82,  1379. 
Operations. 

None  beyond  surveys  and  studios,  '86,  1260 ;  '87,  1374. 
Plans. 
By  Mai.  Stickney,  1882,  for  an  open  canal  100  feet  wide  at  bottom  and  without 

lock.    Estimated  cost,  by  contra<*t,  .^130,350;  by  hired  labor,  |85,000. 
For  canal  50  feet  wide  at  bottom,  with  lock.    Entimated  cost,  by  contract,  $138,600 ; 
by  hired  labor,  8123,125,  '83,  1117,  19 ;  '84,  1275.     Not  ileemed  advisable  by  the 
Chief  of  Enf^incers  to  expend  available  funds  for  construction  of  the  plant  re- 
quired to  perform  the  work  by  bired  labor,  '84,  1275. 

Private  and  Corporate  l¥orl£. 

Right  of  way  given  by  the  Charenton  Canal  Company,  '82,  1379;  '83,  1116. 

Projects. 

By  Maj.  Ho  well,  1880,  for  the  construction  of  a  canal  connecting  Bayou  Teche  at 
Charenton  with  Grand  Lake.  Canal  6,594  feet  long,  50  feet  wide  at  bottom, 
and  from  5  to  6  feet  deep  at  ordinary  low  water,  provided  with  a  lock  with 
double  gates.  Estimated  cost,  $75,000,  '80,  1189;  '86,  12(30.  Modified  in  1885 
by  a  canal  100  feet  wide  at  bottom  and  wiihont  locks^  '84,  1275;  '85,  1399. 

Recommended  by  Maj.  Heuer  that  no  work  be  done  until  $75,000  has  been  appro- 
priated, '86,  12tK) ;  '87,  1374. 

Surveys. 

Ordered  by  act  of  June  28,  1879,  '80,  145,    Made  under  direction  of  Miy.  Howell, 

'80,  1187. 
1882.  Survey  for  location  of  canal,  '83,  209. 


RIVEES   AND   HARBORS.  49 

BA¥01J  TECUEy  I^A.— Impuov£Ment  of. 

(Continued  from  Vol.  I,  p.  64.) 

Appropriations. 

1870 118,000 

1880 6,000,  '80,  lir>!». 

1881 20,000, '81,  1286. 

1884 6,500,  '84,  1273. 

Total 50,500 

Commerce* 

Largo  amount  of  couimorce  to  bo  benefited,  '80,  116S;  '84,  li73;  '86,  1249;  '87, 

1373. 
Small  commercial  requirement  of  the  bayou  above  Saint  Martinsville,  '86,  1250. 

Contracts. 

l^^S  K  G.  A.  Meyer,  for  removal  of  obstructions,  '81, 12^5.    Unsatisfactory  character 
of  work  done,  '85,  1397. 
Engineers. 
Chief  of  Enginkers. 
Reports,  '80,  144,  145.;  '81,  194;  '82,  190;  '83,  209;  '84,  213;  '85,  217;  '86,215; 
•87,  183. 
Engineers  in  Charge. 
Maj.  C.  W.  Howell,  1H79-'81.     Reports,  '80,  1159,  HOG;  '81,  1285. 
Maj.  A.Stickney,  1881-'84.     Reports,  '82,  1378;  '83,  1111;  '84,  1272. 
Capt.  T.  Turtle,  1884-'8.">.     '85,  1397. 

Mjy.  VV.  H.  Heuer,  1885-'—.    Reports,  '85,  1397;  '86,  1245,  1248;  '87,  1370. 
Assistants 

11.  C.  Collins.    Reports,  '80,  1166;  '83,  1113;  '84,  1274. 
Lieut.  0.  T.  Crosby.    Reports,  '86,  1251 ;  '87,  1371. 

Operations. 

1880-81.  Obstructions  removed  by  contract  between  Saint  Martinsville  and  Leon's 

Bridge,  '81,  1286. 
1881-'82.  No  operations,  '82,  1378. 

ia82-'a3.  Survey  of  bayou  from  Cbarenton  Canal  to  Port  Barre,  '83,  209. 
1883-'84.  Completion  of  maps  and  preparation  of  plans  for  improvement,  '84,  1272. 
1884-'85.  The  wreck  of  a  steamer  and  4:^  snags  and  logs  removed  by  hired  labor 

from  bayou  between  New  Iberia  and  Saint  5fartinsville,  '85,  1398. 
1885-^86.  Removal  of  obstructions,  by  hired  labor,  to  a  point  about  19  miles  below 

head  of  bayou,  '86,  1247. 
ld86-'87.    Removal  of  obstructions  to  headwaters  of  the  bayou,  '87,  1370. 
Pliysical  Cliaracteristics. 
Description  of  bayou,  '80, 1167;  '83,  1114;  '86,  1249. 
Current  observations  and  discharge,  '86,  1251,  1254. 
Plans. 
By  Maj.  Stickney,  1883,  for  carrying  a  low-water  depth  of  5  feet  to  within  4  miles 
of  Port  Barre,  by  clearing  tne  bayou  of  obstructions  and  by  dredging,  and  the 
construotion  of  two  locks  and  dams.    Estimated  cost,  $135,625, '83,  1112, 1116; 
'86,  1246. 
Locks  to  be  300  feet  long, 50  feet  wide,  and  8  feet  lift:  the  lower  lock  to  be  placed 
about  5  miles  below  Saint  Martinsville;  the  upper  lock  2  miles  below  Breaux 
Bridge,  '84,  1274 ;  '85,  1398. 
Id  1886  Lieut.  Crosby  estimated  the  cost  of  a  single  movable  dam,  with  lock,  14 

miles  below  Saint  Martinsville,  at  about  §175,000,  '86,  1250, 1257 ;  '87,  1370. 
Maj.  Heuer  recommends  that  no  appropriation  be  made  for  the  construction  of 
lock  and  dam  until  the  capacity  of  present  improvement  has  been  tested,  '85, 
1399;  '86,  125;  '87,  1371. 
Projects. 
By  Mai.  Howell,  1880  for  improvement  of  Bayou  Teche,  from  New  Iberia  to  Lcon- 
viJle,  by  the  removal  of  obstructions  and  the  construction  of  three  movable 
dams.    Estimated  cost,  $56,690,  '80,  1159, 1166, 1169 ;  '82,  1378. 
Mi^j.  Heuer  recommends  that  no  appropriation  for  lock  and  dam  be  made  until 
the  capacity  of  the  present  improvement  has  been  tested, '85,  1399;  '86,  125; 
*87,  1371. 
(See  Plans.) 
Surreys. 

Onlcrod  by  act  of  March  3,1879/80,  145.    Made  under  direction  of  Maj.  Howell, 

1879, '80,  1166. 
1882.  From  Charenton  Canal  to  Port  Barre,  under  direction  of  Maj.  Stickney, '83, 

1113;  '85,  1397. 
1885.  From  Charenton  Canal  to  mouth,  under  direction  of  Lieut.  Crosby,  '85,  1398. 

J443EN i 
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BATeV  TEBREBOnriVfi,  LA.— iMPRovKicsirr  of. 

(Continned  from  Vol.  I,  p.  65.) 
A  ppropiiHtloas. 

1880 $10, 000, '80,  il58. 

1881 8,800, '81,  121*9. 

1882 7,000, '82,  1384. 

1886 10, 000, '86,  1265. 

Totol 35,800 

1888 3,000,actof  Aogn8tll,1888. 

Dredge-hull  built  in  1881  from  joint  appropriations  of  Bayous  Terrebonne  and  Black, 

'82,  1382. 
Statement  of  appropriations,  *87,  1367. 

Commerce. 

Advantages  to  commerce  from  improvement, '84,  1280;  '85,  1408. 
AmouDt  of  commerce  benefite<l,  '85,  1407. 
Contracts. 

H.  A.  Peeler,  for  construction  of  dredge-hull  for  $5,649,  '82,  1383. 
ISngriiieers. 
Chief  of  Engineers. 

Reports. '80,  143,145;  '81,  195;  '82,  192;  '83,  210;  '84,214;  '85,221;  '86,219; 
'87,  182. 
Knginkkrs  in  Charoe. 

Maj.  C.  W.  Uowell,  1879-'81.     Reports,  '80,  1158, 1179 ;  '81,  1297. 

Maj.  A.  Sticknev,  1881-'84.     Reports, '82,  1382;  '83,  1125;  '84,  1279. 

Capt.  T.  Turtle,'l'^-'85.     '85,  1407. 

Maj.  W.  H.  Heucr,  1885-'—.     Reports,  '85,  1407 ;  '86»  12C4 ;  '87,  1367, 1396. 
Assistants. 

W.  H.  Hoffman.    Reoort,  '80.  1179. 

Lieut.  O.  T.  Crosby.     Report,  '87,  1396. 

Operations. 

1880-81 .  7^  niiles  of  channel  below  Houma  deepened  by  hired  labor  and  use  of  hired 
dredge, '81,  1298. 

1881-'82.  8^  miles  of  channel  38  to  40  feet  wide  and  4  feet  deep  obtained  by  hired 
labor  and  use  of  hired  dredge.  Coostruction  of  dredge-hall  by  contract,  '82, 
1382. 

1882-'dti.  4  miles  of  chanhel  40  feet  wide  and  6  feet  Oeep  obtained  by  hired  labor 
and  use  of  United  States  dredge,  '83,  1125. 

1883-'86.  No  operations  for  lack  of  funds, '84,  1279;  '85,  1407;  '86,  1264. 

1886-'tt7.  164, 1()5  cubic  yards  dredged  by  United  States  dredge.  History  of  opera- 
tions, '87,  1367. 

Pbysical  Characteristics. 

Bayou  11  feet  wide  at  upper  end  of  improvement,  '81,  1298. 
Plans. 

In  lc86  Maj.  Heuer  did  not  consider  the  bayou  between  Houma  and  Thibodeanx 
worthy  of  improvement,  '87,  1396. 
Projects. 
By  Maj.  Howell,  1879,  for  the  formation  of  a  low- water  channel  4  feet  deep,  from 
Houma  to  a  point  about  20  miles  below,  by  the  removal  of  overhanging  trees 
from  the  rigbt  bauk  and  the  dredging  of  shoal  areas.    Estimated  cost,  $18,800, 
•80,  1158, 1179, 1180.    Increased  for  dredging,  |15,000,  '81,  1298.    Increased  for 
dredging,  $5,000,  '82,  1383;  '87,  1367.    Work  not  considered  permanent,  '80, 
1158;  '82,  1383;  '87,  1368. 
Surveys. 
Ordered  by  act  of  March  3, 1879,  '80,  145.    Examination  made  under  direction  of 
Maj.  Howell,  1879,  '80,  1179.     From  Houma  to  Thibodeaux,  ordered  by  act  of 
August  5,  1886.    Made  under  direction  of  Maj.  Heuer,  '87,  1396. 


BAYOU  VfiRMII^IilOIf,  IjA.    (See  Vermillion  Rivku,  La.) 


BATOU  TIDAIiy  liA.    (See  Bayoi7S  Rounpaway  and  Vjdal,  La.) 


BIYEBS  AND  HABBOBS.  51 

BAT  RITER,  ARK.— Ezahixation  of. 

£ngineers. 

Chief  of  Engineers. 

Reports,  '80,  158 ;  '81,  213. 
Engineer  in  Charge. 

M^j.  W.  H.  H.  Benyaurd.    Report,  '81,  14»7. 

A  SSI  ST  ANT 

J.  B.  RohVer.    Report,  '81,  1497. 
Plans. 

Maj.  Beuyaurd  considers  that  commeroially  the  stream  is  of  no  impoilanoe,  and 
no  improvotuent  is  recoxnoiended,  '81, 1498. 

Surveys. 

Ordeied.by  act  of  Jane  18, 1878,  '80,  158.    Made  under  direction  of  Maj.  Ben yaurd, 
1880,  '81, 1497. 


BAY  BITBBy  Ff.  €•— Exabunation  of. 

Bn^ineers. 

Chief  of  Engineers. 

Report,  '84,  177. 
Engineer  in  Charge. 
Capt.  J.  Merour.    Report,  '84,  1064. 
Plans. 
Capt.  Mercur  considered  in  1883  that,  since  the  river  affords  in  its  present  condi- 
tion easy  navigation  to  all  existing  oominerco,  it  is  not  worthy  of  improvement 
and  the  work  not  a  public  necessity,  '84,  10G4. 

Examination  ordered  by  act  of  Angnst  2,  1882.    Made  under  direction  of  Capt. 
Mercnr,  '84,  1064. 


BBAB  €R£EK,  IfllSS.— Examination  ordered  by  act  of  Angnst  5,  1886,  '87, 

236. 


BEAB  CBBBK  (brancli  of  the  Tennessee  Biver),  MISS.— Exam- 
ination op. 

Bn^ineers. 

Chief  of  Engineers. 

Report,  '81,  258. 
Engineer  in  Charge. 

MiQ.  W.  R.  King.    Report,  '82, 1869. 
Assistant. 

J.  H.  Mayhew.    Report,  '82,  1870. 
Physical  Characteristics. 

Description  of,  '82,  1870. 
Plans. 

By  Maj.  King,  1881,  for  the  improvement  of  12  miles  of  the  creek  by  the  removal 
of  snags  and  fish-traps.    Estimated  cost,  $5,900,  '82,  1869,  1871. 
Surveys. 
Examination  ordered  by  act  of  March  3, 1881.    Made,  1881,  under  the  direction  of 
Maj.  King,  '82,  1869. 


BBAR  CBBEK  (branch  of  the  ¥azoo  Hiver),  IfllSS.— Examina- 
tion OF. 

£ii9ineers« 

Chief  of  Engineers. 

Reports,  '81,  '213 ;  '82,  210. 
Engineer  in  Charge. 

Maj.  W.  H.  U.  Benyanrd.     Report,  '82,  1563, 

ASSISTANT. 

W.  S*  Davis.    Report,  '92.  1563. 
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BEAR  CREEK  (branch  of  the  Yamoo  River),  RIISS.— Cont'd. 

Physical  Characteristics. 

DeBcriptiou  of,  '82,  1503. 

Plans. 

By  Maj.  Beiiyaurd,  Ir^vHl,  for  clearing  out  obstructions  from  about  44  miles  of  tbe 
creek  and  conuectiDg  lakes  at  au  estimated  cost  of  |6,000,  '82,  1563, 1565. 

Snrvejrs. 

Examination  ordered  by  act  of  March  3,  1881.    Made,  1881,  under  the  direction  of 
MiHJ.  Benyaurd,  '82,  1563. 


BEATTYTIJLLE9  KT.— Lock  and  Dam  at. 

(See  KiENTUGKT  River.)' 


BEAUFORT  HARBOR,  N.  C— Impaovsmbnt  of. 
Appropriations. 

1836 ^5,000 

1881 30,000,  »81,  1013. 

1882 ^30,000,  '82,  1093. 

1884 20,000,  '84,  1039. 

1886 15,000,  '86,989. 

Total 100,000. 

1888 35,000,  act  of  August  11,  1888. 

Commerce. 

Draught  of  veBsels  Hcokiug  entrance,  '81,  I0t5. 
Importance  of  the  harbor,  '81,  1014 ;  '82,  1096 ;  '85,  1079 ;  '87,  1036. 
Contracts. 

1888.  P.  Linohau  &  Co.,  for  stone,  at  |2.95  per  ton,  '87,  1034. 
Enifineers. 
CuiKF  OB'  Engineers. 
Reports,  '80.  1*25;  '81,  164;  '82.  159,  1095;  '83,  1G();  '84,  169;  '85,  168,  108^; 
'86,  1G4  :  '87,  128. 
Board  of  Lngineeus. 
For  river  and  harbor  improvements.    Report,  '82,  1096.    (See  Projects.) 
(Cols.  Tower,  Nowton,  and  Lieut.  Col.  Abbot.) 
Engineers  in  Ciiakgk. 
Capt.  C.  B.  Phillips,  1880-'81.     Report,  '81,  1013. 
Capt.  J.  Mercur,  ie81-'84.    Reports,  '82,  1093,  1094;  '83,  885. 
Capt.  F.  A.  Hinman,  1864-'d5.    Report,  '84,  1039. 

Capt.  W.  H.  Bixby,  1j^8o-'— .    Reports,  '85,  107G,  1080 ;  '86,  986  ;  '87,  1030. 
Assistants. 
C.  M.  Yeates.    Report,  '81,  1014. 
R.  Ransom.     Reports,  '82,  1094  ;  '83,  856 ;  '84,  1040 ;  '85,  1077 ;  '86,  985 ;  '87, 

1034. 
H.  F.  Price.    Report,  '85,  1078. 
E.  D.  Thompson.    Report,  '87,  1035. 
Operations. 
1881-'82.  Two  scows  built  by  hired  labor ;  30  linear  feet  of  jetty  built,  '82,  1093, 

1094 ;  '86,  989. 
1882-'83.  Jetty  at  Shackleford  Point  extended  to  length  of  535  feet.    Two  scowb 
and  temporary  wharf  and  tram-way  built.  Work  done  by  hired  labor,  '83,  855, 
850.    Cost  of  jotty,  and  satisfactory  action  of,  '83,  857  ;  '86,  989. 
1883-84.  Repairs  by  hired  labor  to  jotty,  sand  fences,  and  wharf,  '84,  1039. 
1884-'85.  Jetty  400  feet  long,  bnilt  on  north  side  of  Shackleford  Point,  2,300  feot 
east  of  main  jetty.     Main  jetty  covered  with   concrete;  superstructure    6 
feet  wide,  3  feet  high  for  a  distance  of  444  feot.     Repairs  to  sea  end  of  main 
jetty;  721  linear  yards  of  shore  revetment  laid  between  main  and  east  jetty.   At 
Macon  Point  a  breach  was  closed  by  420  linear  feot  of  crib -work,  a  small  re- 
ceiving wharf  was  constructed,  and  a  jetty  started  northeast  of  the  fort.    Work 
done  by  hired  labor  and  purchase  in  open  market,  '85,  1076,  1077 ;  '86,  990. 

*  15,000  to  1)0  applied  to  the  inland  navigation  from  Bcaafort  Harbor  to  Kow  Berne,  '83, 160,  89$^ 
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BEAXJFORT  HARBOR^  IV.  €•— CoatlDued. 

Operations«~Coniinued. 

Id8&-'d6.  StreDgtheoing  jetties  at  Shackleford  Point  and  placing  100  linear  feet  of 
shore  protection  between  the  jetties.  Extension  of  Jetty  No.  1  at  Fort  Macon 
Point  120  feet ;  commencement  of  Jetty  No.  2,  and  rebuilding  landing  wharf, 
'86,  165,  9»7, 990. 

1886-87.  1,119  tons  of  stone  placed  in  works  at  Fort  Macon  Point,  Cove  Sound,  and 
Shackleford  Point,  '87,  1032,  1034. 
Physical  Characteristics. 

Recession  of  Shackleford  Point,  '81,  1016 ;  '82,  1094, 1097 ;  '84, 170 ;  '85,  ir>« ;  '86, 
987. 

Direction  of  tidal  currents,  '82, 1077. 

Change  effected  by  jetty  built  in  1883,  '83,  1095. 
Projects* 

By  Capt.  Phillips,  1880,  for  the  construction  of  three  jetties  of  random  stone,  to 
prevent  further  abrasion  of  Shackleford  Point,  and  the  dredging  of  two  chan- 
nels, and  a  turning  basin  near  Beaufort:  estimated  cost,  $82,103.38,  '81,  1013, 
1017. 

In  1881  Capt.  Mercur  recommended  a  system  of  jetties  for  projection  of  Shackle- 
ford Point  of  random  stone,  about  300  feet  long  and  spaced  about  300  feet  apait, 
'82,  1095.  Plan  approved  by  Board  of  Engineers,  with  recommendation  that 
the  jetties  should  be  founded  upon  mattrcsseH,  '82,  1008.  Concurred  in  by 
Chief  of  Engineers  and  approved  by  Secretary  of  War,  '82,  10%. 

In  1884  Capt.  Bixby  recommended  the  expansion  of  the  project,  to  covor  the  i>ro- 
tection  of  Fort  Macon  Point  from  erosion  by  shore  protection  and  jcttieH,  '85, 
168,  1081.  After  an  expenditure  of  §75,000  on  previous  project,  it  waa'cHtiniateil 
in  1886  that  $84,000  would  bo  required  for  the  complete  protection  of  Shackle- 
ford and  Fort  Macon  Points,  and  the  formation  of  a  dredgo.d  channel  100  feet 
wide  and  5  feet  deep  at  mean  low  water,  from  Bulkhead  Channel  to  Beaufort, 
'86,  989 ;  '87,  1030. 
Snrveys. 

Ordered  by  act  of  June  14, 1880,  '80,  125.  Made  under  direction  of  Capt.  Phillips, 
1880  '81  101') 

1881.  Survey  of  Shackleford  Banks,  '82. 1094. 

List  of  surveys,  '81,  1015;  '82, 1096;  '86,  989. 

Maps. 
1876,  '85, 1076;  1884,  '83,  856;  1885,  '85, 1076. 


BEAUFORT  HARBOR  AND  NBW  R1VER«  N.  C— Waterway  bb- 

TWKEN. 

(See  also  Nkw  River,  N   C.) 

Appropriations. 

1886 $10,000, '87,  1038. 

1888 5,000,  act  of  August  11, 1888. 

Commerce. 

Justification  of  the  improvement,  '85,  1134,  1135;  '87,  1037. 
Contracts. 

1886.  R,  Moore,  dredging,  at  32^  cents  per  cubic  yard,  "87, 1038. 
Bngrlneers. 
CniEF  OP  Engineers. 

Reports,  '84, 177 ;  '85, 177 ;  '87, 129. 
Engineers  in  Charge. 
Capt.  J.  Mercur.    Report,  84,  1055. 

Capt.  W.  H.  Bixby,  1885-^—.     Reports,  '85,  11:W,  11:^5;  '87, 1037. 
Assistants  * 

J.  P.  Darling.    Reports,  '84, 1055  ;  '85,  1138. 
R.  Ransom.    Report,  '85, 1134. 
E.  D.  Thompson.    Report,  '87,  1038. 
Physical  Characteristics. 

Description  of  route,  '84,  1055;  '85, 1133,  1136. 
Plans* 
By  Capt.  Bixby,  1885,  for  the  formation  of  dredged  channels  from  3  to  9  feet  deep 
from  White  to  New  Rivers.    Estimated  cost  from  $78,000  to  |540,000.    This  cost 
warn  considered  as  incommensurate  with  the  beneilt  to  be  derived,  '85,  1137. 
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BEAUFORT  HARBOR  AND  NE'W  RIVER,  N.  €•— Coutiuaed. 

Projects. 

By  Capt.  Bixby,  1885,  for  the  formation  of  aii  improved  channel  by  dred};^ing  3 
feet  deep  at  low  water,  and  extending  from  Beau  ort  to  Bwansborongh  on  the 
White  Oak  River;  eatimatetl  cost,  $50,000,  '85,  ll:«;  '87,  1037. 
Surveys. 

Onlered  by  act  of  Augnst  2,  188^.     Made  ander  the  direction  of  Capt.  Mercnr,  1882, 
'84,  1055. 

Also  by  act  of  July  5«  18*^4 .     Made  under  direotion  of  Capt.  Bixby,  '85,  1133, 
1135. 

Maps. 
Bo£ue  Sonnd  and  vicinity,  *80,  896. 


BEAVFORT   TO   IVEUT    BERNE,  If.  C— Inland  unb  of  navigation 

BKTWKEN. 

(See  Nkw  Bkrnk  to  Bkaufort,  N.  C— Inland  line  of   navigation  brtwkrn.  ) 


BEAVER  BAY,  BIIJVW.-  Survky  for  harbor  of  rbfugb  at. 

Eng^ineers. 

Chief  of  Enoinkrrs. 

Reports.  '81,  247 ;  '82,  260. 
Kngineer  in  Charge. 

Capt.  C.  J.  Allen.     Report,  '82,  2108. 
Assistant. 
S.  L.  Bayless,  '82,  2109. 
Plans. 
For  the  conHtruction  of  two  crib  breakwaters  aggregating  1,450  linear  feet  in  length, 
at  an  estimated  cost  of  $150,000,  '82,  2109. 
Surveys. 
Ordered  by  act  of  March  3,  1881.     Made,  1881,  under  the  direction  of  Capt.  Allen, 
'82,  2108. 


BEI.A1IIT  RIVER,  IV.  H.— Survey  of. 
[$10,000  appropriated  by  act  of  August  11,1888.] 


Eng^ineers. 

Chief  of  Engineers. 

Report,  '87,  22. 
Engineer  in  Charge. 
Maj.  J.  A.  Smith.    Report,  '87,  484,  4a5. 
Assistant. 

•     F.  S.  Burrows.     Report,  '87,  486. 
Plans. 


By  Maj.  Smith,  1887,  for  excavation  of  a  channel  50  feet  wide  and  5  feet  deep  at 
mean  low  wati^r  from  month  to  head  of  navigation ;  estimated  cost,  $28,000, 
•87,  486. 
Surveys. 

Examination  aud  survey  ordered  by  act  of  Angust  5,  1886.     Made,  1887,  under  di- 
rection of  Maj.  Smith,  '87,  484,  485. 
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BEIiFAST  HARBOR,  RIE.— Iuprovkmbnt  of. 

(Continued  from  Vol.  I,  p.  65.) 

Appropriations. 

18-.i6-79 127,800. 

1880 3,000,  '80,330. 

Statement  of  appropriatiouH,  '87,  445. 
Engineers. 

Chief  of  Engineers. 

Reports,  '80,  t)4;  '81,  65;  '82,  65;  '83,  60;  '84,69;  '85,  57;  '86.  56;  '87,  16. 
Engineers  in  Charge. 
Col.  G.  Thorn,  l8r5-'85.     Reports,    '80,  330;  '81,  463;  '82,  491;  '83,  412;  '84. 

46:5. 
Col.  C.  E.  Blunt,  1885-'86.    Report,  '85,  467. 
Maj.  .J.  A.  Smith,  1886-'—.    Reports,  '86,  535;  '87,  445. 
Operations. 
1879-'80.  Removal  of  shoal  in  front  of  wharves  by  use  of  hired  dredge  and  plant, 

'80,  330.    Completion  of  project  of  1877,  at  a  cost  of  822,000,  '80,  65,  331. 
In  1883  an  examination  showed  that  no  refilling  had  occurred  over  dredged  areas, 

'84,  463. 
1885-86.  Wreck  of  schooner  Waldeniar  removed,  86,  536. 
1886-W.  No  operations,  '87,  445. 
Plans. 
By  Col.  Thom,  1880,  for  the  construction  of  a  jetty  from  north  shore  of  harbor  to 
direct  tidal  currents;  estimated  cost,  |18,000,  '80,  331. 
Projects. 
By  Col.  Thom,  1877,  for  deepening,  by  dredging,  to  depth  of  10  and  12  feet,  the 
area  between  the  wharves  and  deep  water  in  the  river,  '76,  i,  190.     Completed 
In  1880  at  a  cost  of  $22,000,  '80,  65,  531. 
Surveys. 
Maps. 
'80,  330. 


BEIiliAIREy  OHIO  — Examination  for  ice  harbor  at. 

Engineers. 

Chief  of  Engineers. 

Reports,  '80,  195 ;  '81,  263. 
Engineer  in  Charge. 

Maj.  W.  E.  Merrill.    Report,  '81,  1951. 
Assistant. 
J.  H.  Harlow.    Report,  '81,  1952. 
Plans. 
By   Maj.  Merrill,  1881,  for   the   protection  of  the  landing  against  ice,  by  the  con- 
struction of  two  crib-piers,  intermediate  between  the  present  piers  in  the  rail- 
road bridge;  estimated  cost,  |7, 500, '81,  1951,1953. 
Sorveys. 
Ordered  by  act  of  March  3, 1879/80,  195.    Made  under  direction  of  Maj.  Merrill, 
1881,  '81,  1951. 


BEIiliJE  PLAINEy  miNIV.    (See  Minnesota  River,  Minn.) 


BELIjE  RITER,  IfllGH.    Ice  harbor  of  refuge  at. 

(Continued  from  Vol.  I,  p.  66. ) 
Appropriations. 

1^1 |7, 000, '81,  2253. 

1882 5, 000, '83, 1875. 

1884 2, 000, '85,  2159. 

Commerce. 

Danger  to  shipping  from  movement  of  ice  in  river,  '80,  2060. 
Necessity  for  protection  against  ice,  '80,  2060,  2062. 
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BELLE  BIVEB,  mCH.--Coiiiinaod. 

I8^*«l.  Carkiii,  Siiikiu'y  &  Crnm.  for  «lro4lj»inir,  at  13  cento  per  cubic  yard,  *81,  y2S^. 
\^^2.  T.  M.  Htililwll.  n>r  •hiaj:iii^.  at  111  ceniH  \ieT  cubic  yard,  *83,  1870. 
\&<>.  T.  M.  HiiliU'U,  for  drwl^inj:,  at  20  couU  per  cubic  yard,  '85^  2ir>9. 
EnftrineerM. 

CllIKF   OK    KNGIXKKUS. 

K*i>ort.s,  '80,  '^21;  '81,  t»l>:  '82,  294:  '83,  303;  '84,  3C6;  »85.  329;  '86»  324;  '87, 

?]n<;ini:kk'^  in  Ciiar<ik. 

Maj.  F.  Harwood,  1-79-V2.     Uei^Tt**,  '80.  -JOr^O;  '81,  22.V2;  '82,  22Xy. 
Maj.  F.  N.  Farcpihur,  l-^-V-^J.     K.  i»ort,  '83,  'JlKJ. 

Lieut.  Col.  O.  M.  PoiN  IK--:;-'—.     UeportH,  '83.  I'^TS;  '84.  2070;  '85,  2157;  '86,  1837; 
'87,  )t2&2. 
Operations. 
Is^i-Vi.  4^»,^^73  cubic  vards  driMljred  between  mouth  of  river  and  first  bridge,  *82, 
2:i;ir>. 

lS-*2-V,i.  •2"^,2:i''»  cubic  vards  dn-di^cd  between  first  and  second  bridges,  '83»  1875. 
lK<!<:t-'f^4.  No  r>i>erations  for  lack  of  fuinN,  '84,  2070. 

lf!^^l-'?%>.  H,10()  cubic  yards  dnil-cd.  coinploiing  project,  '85,  2158;  '87,2262. 
Projects. 
Hy  Maj.  F.  Harwoml,  18**0.  for  the  formation  of  a  channel  50  feet  wide  and  Kl  feet 
dc^cp,  from  mouili  of  livtr  to  Maiiue  City  draw-bridge,  and  from  there  to  Hocoid 
brid«xo  12  feet  deep;  estimated  cost,  $ll,4Gr»,  '80,  .Jlni^i;  '83.  1875.     Project  com- 
pleted in  lt^"?5,  at  a  cost  of  .fU,Oot»,  '85,  21: H;  '87,  2262. 
Surveys. 
Ordered  by  a-jt  of  March  3,  H70.  '80,  221. 
Made  under  direction  of  Maj.  Ilarwood,  l.^.*0,  '80,  20r»9. 
Map. 

1.-H2,  '82,  2336. 


BENTON  HARBOR,  ITHGQ.    (See  Saixt  Joseph*8  RiVKR,  MiCH.) 


BEROEN  NECK,  N.  J.,  SHIP-CANAL  ACBOS8— Survky  for. 

Commerce. 

Justilication  of  iuiprovemcnt,  '80,  5.^3. 
EiiRineers. 

CniKF  OP  Kngineers. 

Keport,  '80,  Ho. 
Encjixkkk  i\  Charge. 

Lieut.  Col.  J.  Newton.     Report,  '80,  529. 

ASSIbTAXT. 

R.  U.  Talcott.  .  Report,  '80,  5:*.0. 
Physical  i:iiaracteri!iiti€*s. 

pcscnbod,  '80,  .->:U.     Tidal  ol.structions,  '80.  531. 
Plans.  ' 

By  Lieut.  Col  Newtou,  l^HO,  for  connectinir  Newark  Bay  with  upper  New  York  Bav 
oy  a  canal  4,.>;h)  tort  Ion-,  l>  foet  d«H'p  at  mean  low  water,  and  200  feet  wide  at 
««i,r.i#       iiL  ®!;^""'^^^^'l  <*^^^  exrlusivo  of  Innd  damages,  $3,332,42<5.88,  '80,  5i:0,  5;UJ. 
Private,  State,  and  Corporate  Work. 

««i.v«'l     "'    *T«>sHt^s  IJer<;en  Neek  at  .sire  proposed  for  ship-canal,  '80.  531. 

Ordered  by  act  of  March  3,  1879,  '79,  Ofi,  1R70. 

Made  under  direction  of  Col.  Newton,  ISSO,  '80.  5:'»0. 
Maps.  '         '       ' 

'80,  530. 


BIDDLE^S  POINT,  at  Mackinac  Harbor,  MICH.-- With  view  to 

COXSTIJUCTION    OK    BRKAKWATER. 

(See  Mackinac  City,  Micil,  survey  for  breakwater  at.) 
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BIO  BATOU  niETBE  (ITIeto),  ABK.    (See  Bayou  Metue  (Mkto),  Auk.) 


BIO  BLACK  BIV£B,  RIISS.-Impkovrmknt  op. 
Appropriations. 

1B84  $5, 000, '85,  1525. 

1B86 5,000,  '86,  1365. 

Commerce. 

Bri<l;;es  without  draws  obstructing  navlgatioD,  '82,  1566;  '85,  241,  1524;  '86,  2'Mi. 

Action  of  State  legislature  required  before  further  expenditures  will  ho  luado, 

•87,  14()6. 
Encroaciimeiits. 
Bridges  without  draws  obstructing  navigation,  '82,  1566;  '85,  241,  1524. 
No  further  expenditures  t-o  bo  made  until  action  of  State  removes  obstructing 

bridges,  '87.  1466. 


Chief  of  Engineers. 

Reports,  '81,  213;  '82,  210;  '85,  241;  '86,  236;  '87,  198. 
Enginekus  in  ('iiarge. 
Maj.  W.  U.  H.  Benyaurd,  1881.    Report,  '82,  1565. 
Capt.E.Bergland,  1884-'86.    Reports,  '85,  1524;  '86,  1365. 
Capt.  J.  H.  Willard,  1886-'—.     Report,  '87,  14(55. 
Assistants. 
W.  B.  Davis.     Report,  '82.  1566. 
W.  Porterfield.     Report,  '85,  1525. 
Operations. 
1884-'85.  Obstructions  removed  from  mouth  to  75  milos  above,  '85,  1524,  1527. 
1885-'86.  No  operations  for  lack  of  funds,  '86,  1:165;  '87,  1466. 
No  further  work  proposed  until  legislative  action  is  obtained  to  remove  obstrnc- 
tious  of  existiug  bridges,  '87,  1466. 
Pliysieal  Characteristics. 

Description  of  river,  '82,  1567. 
Projects. 
By  Maj.  Benyaurd,  1881,  for  the  removal  of  logs,  snags,  and  similar  obstructions 
from  the  river,  between  the  mouth  and  Cox's  Ferry,  a  distance  of  130  miles; 
estimated  cost,  $32,000,  '82,  1566,  1570;  '87,  236. 
Snrvejrs. 
Exammation  ordered  by  act  of  June  14,   1880.    Made  under  direction  of  M^. 
Benyaurd,  1881,  '82,  1565. 


BIO  HATCIIIE  BIVEK,  TENN.-Improvbmisnt  of. 
Appropriations. 

1880 $10,000, '80,  1330. 

1881 3,.'i00,  '81,  1415. 

1882 3,000,  '82,  1555. 

1884 2,500,  '85,  1528. 

1886.. 3,000,  '86,  i:y»6. 

Total 22,000 

1888 5.000,  act  of  August  11,  1888. 

Statement  of  appropriations,  '87,  1481. 
Commerce. 

Commerce  obstrncted  by  bridges  without  draws,  *80,  1331. 
Advantages  arising  from  improvement,  '80,  1330,  1331 ;  '85,  1527. 
Enif^ineers. 
CuiBF  OF  Engineers. 

Reports,  '80,  156;  '81,  210;  '82,  207;  '83,  216;  '84,  225;  '85,  242;  '86,  236;  '87, 
201. 
Engineers  in  Charge. 

Maj.  W.  H.  H.  Benyaurd,  l.^80-'82.     Reports,  '80,  r«0;  '81,  1415;  '82,  1555. 

Maj.  A.  M.  Miller,  lB-<i-'8l.     Rrporls,  '83,  1153;  '84,  r.«7. 

Capt.  E.  Bergland,  1884-'8n.    R(^ports,  '85,  1527;  '86.  1366. 

Capt.  J.  H.  Willard,  1886-*—.     Report,  '87,  1479 
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BIO  HATCHIE  BIVfiB,  Tfilff «.-€ontiiiaed« 

Engineers — Continned. 
Assistants. 

J.  Bnmoy.    Report,  '80,  1331. 

J.  J.  Barry.    Report,  '85, 1528. 
Legislation. 

Act  of  State  legislature  declaring  the  river  a  navigable  one,  *80, 1331. 
Operatloiift. 

1880-'81.  By  hired  labor,  376  snags  and  2,409  logs  were  removed  and  16,243  treea 

cat  down.     River  worked  over  from  Holivar  to  its  month,  '81,  1415. 
1881-82.  3,204  snags  and  logs  removed,  6:^6  trees  ont  down,  and  1  wreck  removed. 

River  worked  over  from  Bolivar  to  its  mouth,  '82,  1555. 
1882-'83.  1,431  Bnags  and  logs  removed  and  679  trees  cut  down;  185  miles  of  river 

worked  over,  '83,  1154. 
1883-^84.  No  oiM'rations  for  lack  of  fnnda,  '84,  1337. 
1884-^85.  969  logs  and  snags  remove<l  and  1,094  trees  cut  down  ;  60  miles  of  river 

worked  over,  '85,  152H. 
188.'>-'86.  No  operations  on  account  of  high  water,  '86,  1366. 
l886-'87.  2,067  snags,  stumps,  and  logs  removed,  .*),813  trees  cut,  and  3  cut-offs 

cleaned,  '87,  1480. 
Private  and  Corporate  Work. 

Obstruction  of  river  by  bridges  without  draws,  *80,  1331,  1332. 
Projects. 
By  Maj.  Benyaurd,  1879,  for  the  removal  of  snags,  leaning  trees,  and  logs  from 

Bolivar  to  its  mouth,  a  distance  of  240  miles;  estimated  cost,  |.'X),000,  '80,  VXM^ 

VM2 ;  '87,  1479. 
Snrvejrs. 
Made  nnder  direction  of  M%j.  Benyaurd,  1879,  '80,  1330. 


BIO  IIOCKllVO  RIVER,  OHIO— Examination  of. 

Enif^lneers. 

Chief  of  Enoinbbrb. 

Report,  '87,  244. 
Enginkbr  in  Charoe. 

Lieut.  Col.  W.  E.  Merrill.     Report,  '87,  1835. 

AflmSTANT 

Lieut.  L.  H.  Beach.     Report,  '87,  ia'J5. 
Plans. 

Lieut.  Col.  Merrill  reports  the  locality  as  worthy  of  improvement  and  requiring  no 
survey  for  an  estimate  of  cost  of  same,  '87,  1835. 

Surveys. 

From  its  mouth  to  Coolville.    Examination  ordennl  by  act  of  August  5^1886.    Made, 
1887,  under  direction  of  Lieut.  Col.  Merrill,  '87,  1835. 


BIQ  RAPIDS,  ME.    (See  St.  John's  River.) 


BIG  8AIVD¥  RIVER,  W.  VA.  AND  KV.— Improyemknt  of. 

(Continued  from  Vol.  I,  p.  500.) 
Appropriations. 

1878-'79 124,000 

1880 55,000,  »80,  1829. 

1881 50,000, '81,  1982. 

1882 25, 000, '82,  259. 

1884 50,000,^84,  1751. 

1886 30,000/86,  1619. 

Total 234,000 

1888 31,500,  act  of  August  11,  1888. 
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V    SANDT  RIVER,  W.  YA.  AIVD  KT.-Continaed. 

1  ipley,  for  delivery  of  stone  for  lock,  *84, 1749. 

'^dXNEERS. 

>,    196;  '81,  264;  '82,  ^58;  '83,266;  '84,  265,  267;  '85,  290;  '86,  284; 

540. 

r     ClIARQE. 

iV".  E.  Merrill,  187r)-'80.     Report,  '80,  195. 

i^ler,18?^0-'83.    Reports,  '80,  1827;  '81,  1979;  '82,  1952;  '84,  1755. 

*«t,  1883-'87.     Reports,  '83,  1564;   ^84,  1749;   '85,  1884;  '86,  1618; 

.  E.  Merrill,  1887-'—.    Report,  '87,  1823. 

Reports,  '80,  1829;  '81, 1982;  '82,  1953;  '83,  1567. 
Report,  '84,  1751. 
Reports,  '85,  1886 ;  '87,  1824. 

nags,  fallen  trees,  loose  and  solid  rook  removed  by  hired  labor, 

uions  removed  by  hired  labor,  '81, 1984 ;  '82, 1954 ;  '83,  1564, 1569  : 

*«8ults  accomplished,  '83,  1655.    This  improvement  of  the  natural 

resulted  in  a  channel  50  feet  wide  and  2  feet  deep  from  Louisa, 

he  Louisa  >^ork,  and  a  similar  channel  in  Tug  Fork  for  a  distance 

83,  1565. 

ious  removed-  by  hired  labor  from  36  miles  of  Lonisa  Fork  ;  2,768 
'  stone  for  lock  delivered;  2,132  cubic  yards  rock  and  1,623  cubic 
.^o  ux  earth  removed  from  foundation  of  lock,  '84,  1750,  1751. 
1884-'S>-  Obstructions  removed  by  hired  labor  from  26  miles  of  the  Big'Sandy,  87 
miles  of  Louisa  Fork,  and  58  miles  on  Tug  Fork ;  excavation  at  lock  site  and 
completion  of  nearly  two-thirds  of  the  lock  masonry,  '85,  1885. 
l885-'86.  Completion  of  masonry  for  lock.  '86, 1618. 

l8d6-'87.  Progress  on  foundation  for  abutment  and  excavation  of  the  approaches  to 
the  lock,'!, 603  trees  and  snags  and  6,608  cubic  yards  of  rock  removed  irom  Louisa 
and  Tug  forks,  '87,  1823, 1825. 

i^y  Xiieut.  Col.  Merrill,  1878,  for  the  improvement  of  the  natural  channels ;  to  better 
the  raft  and  push  boat  navigation,  to  be  followed  by  a  slack-water  navigation ; 
to  afford  a  permanent  5-foot  navigation  by  means  of  locks  and  dams;  at  esti- 
mated cost  of  $1,937,536,  '75,  i,  757 ;  '79,  1355. 

Tn  1880  Maj.  Cuvler  proposed  the  construction  of  the  first  lock  and  dam  at  Lonisa, 
Ky.,  at  an  estimated  cost  of  $110,000,  '80,  1828;  '81,  1981. 

In  1B63  this  estimate  is  increased  to  $213,237.39,  '83,  1565. 

In  1*^^  ^*J*  Cuyler  did  not  consider  the  Louisa  Fork  worthy  of  improvement  nor 
the  work  a  public  necessity,  '84,  1756. 

In  1^87  Maj.  Post  considered  that  at  a  cost  of  $5,750  the  Louisa  Fork  could  be  im- 
proved from  the  Virginia  State  line  to  Dismal  Swamp,  so  as  to  improve  the  raft- 
ing facilities  by  the  removal  of  snags  and  rock,  '87,  1902. 
mmwi^^te  and  Corporate  Work. 

Work  c^one  by  State  of  Kentucky,  '81,  1980. 


n^  f^iGUt.  Col.  Merrill,  1878,  for  the  improvement  of  the  natural  channel,  to  afford 

^^    ^  better  raft  and  push-boat  navigation ;  estimated  cost,  $15,000,  '80,  1828. 

-r     1 RSO  modified  by  the  construction  of  a  lock  and  dam  at  Louisa,  Ky.,  at  estimated 

cost  of  $60,000,  '80,  1828. 
T«-.i-eft80<l  by  Capt.  Cuyler,  1881,  to  $110,000,  '81,  1981.    Increased  by  Capt.  Post, 

1883,  to  $213,237.39,  '83, 1566. 
_,       *  XB78  to  1886  $234,000  was  appropriated. 
^  '^  t  gB7  i^  ^'^^  estimated  that  $62,645.31  would  be  required  to  complete  the  project. 


Big  Sandy  River.    Made,  1883, 


i^      rniiiatfon  of  the  upper  part  of  Louisa  Fork  of  Bii 

nnder  direction  of  Maj.  Cuyler,  '84,  1755. 
^      «,i nation  of  Louisa  Fork  ordered  by  act  of  August  5,  1886.    Made  under  the 
^direction  of  Capt.  Post,  '87,  1902. 


60  IKDEX   OP 

BIO  STONE  LAKE  AND  LAKE  TRATEBSE,  Mllfflff.  -  EziJiiNA 

TION  WITH  A  VIEW  TO  TURIR  CONNECTION. 

(Se<3  also  Minnesota  River.) 
Eng^ioeers. 

Chief  op  Engineers. 

Report,  '85,  296. 
Engineer  in  Charge. 
Maj.  C.  J.  AlIoD.     Report,  '85,  1951. 
Physical  Characteristics* 

DoHcription  of  locality,  '85,  1951. 
Plans. 
MiiJ.  Allen  considered  thrt  the  desired  connection  between  the  lakes  wonld  requiro 
the  construction  of  a  canal  and  lock,  at  an  estimated  cost  of  $400,000,  and  docs 
not  think  the  improvement  worthy  of  being  done  by  the  General  Ciovemmeut, 
'85,  1953. 
Surveys. 
Exuuiination  ordered  by  act  of  July  5,  1884.    Made  under  direction  of  Maj.  Allen, 

•85,  lyn. 


BIG  SUNFLOWEB  BIVEB,  MISS.— Improvement  or. 

(Continued  from  Vol.  I,  p.  631.) 
Appropriations. 

1879 120,000 

1880... 8,000, '80,  1318. 

1881 4,000, '81,  1411. 

1882 5,000, '82,  1549. 

1884 5,000. '84,  1335. 

1886 5,000, '86,  1359. 

Total 47,000 

1888 5, 000,  act  of  August  11,  1888. 

List  of  appropriations,  '86,  1359;  '87,  1478. 
Commerce. 

Advantages  re«nlting  from  improTement,  '85,  1511. 
Engineers. 
Chief  of  Engineers. 
Reports,  '80,  15ii;  '81,  208;  '82,  206;  '83,  214;  '84,224;  '85,  238;  '86,234;  '87, 
200. 
Enginkbrs  IX  Charge. 
Maj.  W.  H.  H.  Bonvaurd,  1878-'82.    Reports,  '80,  1316;  '81,  1408;  '82,  1548. 
Maj.  A.  M.  Miller,  i882-'85.     Reports,  '83,  1145;  '84,  1334;  '85, 1511. 
Capt.  E.  Bergland,  l885-'86.    Report,  '86,  i:J59. 
Capt.  J.  H.  Willard,  1886-'—.     Report,  '87,  1477. 
Assistants. 
J.  M.  Searles.    Report,  '80,  1316. 
J.  J.  Barry.    Reports,  '81,  1409;  '82,  1549;  '83,  1146. 
C.  W.Phifer.    Report,  '85,  1512. 
Operations. 
1879-'^^0.  10  wing-dams  built  by  hired  labor  at  Olephant  Bar;  removal  of  snags 

and  logs,  '80,  155,  1316. 
1880-'81.  472  snags  and  logs  removed  and  7,000  trees  cut  down;  wing-dams  built 

at  Callao  and  Vick'a  Landing,  '81,  1408. 
1881-82.  20,245  trees  cut  down,  186  logs  removed,  775  linear  feet  wing-dams  built 

at  Callao,  Shell  Ridge,  and  Vick's  Landing,  '82,  1548, 
1882-^83.  20,433  trees  cut  down,  3,109  logs  and  snags  and  600  brush  piles  removed, 
'83,  mry. 

1883-^84.  No  operations  for  lack  of  funds,  '84,  1334. 

1884-'85.  2,524  linear  feet  wiug-dams  built  at  Olephant,  Callao,  Woodbnm,  John- 

sonville,  and  Hollywood;  400  logs  and  snags  removed,  '85,  1511,  1513. 
1885-'86.  No  operations  for  lack  of  funds,  '86,  1359. 
1886-'87.  46  snags,  stumps,  and  logs  removed  aud  1,115  linear  feet  of  wing-dams 

built,  '87,  1478. 

Piiysical  Ciiaracteristics. 

Description  of  river,  '85,  1511, 
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BIG  SUJVFI.OW£R  B1V£B,  JfllSS.— Continuod. 

Projects. 

By  Maj.  Benyaard,  1879,  for  improving  the  river  to  a  depth  of  from  3  to  3|  feet  by 
the  removal  of  obstractions  from  the  lower  part  of  the  river  aud  the  improv«> 
meut  of  Olephaot  Bar  and  Muscle  Shoals  by  wing-dams.  Estimated  cost, 
$66,000,  '79,  970;  '86,  234. 

1680.  Olephant  Bar  and  Muscle  Shoal,  '80,  1316. 


BlliOXl   HARBOR,   lVIIS8.~lMPROVEMENT  OF. 

Appropriations. 

IH&2 $5, 000, '83,  10-29. 

1886 12,500,  '86,  1206. 

1888 18,600,  aci  of  August  11,1888. 

En§[ineers. 

Chibf  of  Enoinbebs. 

Report*,  '81,  189;  '82,  186;  '83,  197;  '84.  206;  '85,  212;  '86,  209;  '87,  176. 
Engineer  in  Chaege. 

Capt.  A.  N.  Damrell,  1882-'—.    Reports,  '82, 132^ ;  '83, 1029;  '84, 1217;  '85,  i:i60; 
'86,  1205;  '87,  1333. 
Assistant. 

T.  L.  Harrison.    Report,  '82,  1323. 

Operations. 

1884-86.  No  operations  on  account  of  insufficiency  of  appropriations,  '86,  1206. 
188&-'87.  Location  of  channel  made,  '87,  1333. 

Projects. 

By  Ms^.  Damrell,  1881,  for  the  deepening  to  8  feet,  by  dredging,  the  channel  be- 
tween the  wharves  at  Biloxi  and  deep  water  in  Mississippi  Sound.  Estimated 
cost,  |35,000,  '82,  1322,  1323.  The  work  not  considered  susceptible  of  perma- 
nent improvement,  '84,  1217.  Estimate  increased  in  1883  to  ti>5,000,  '85,  136L. 
Surveys. 
Ordered  by  act  of  March  3, 1891.  Made  under  the  direction  of  Maj.  Damrell,  1881, 
'82,  1322. 


BISSEIiL'S  €OT£,  R.  I.— Examination  of. 

Enifineers. 

CuiEF  OF  Engineers. 

Report,  '84,  99. 
Engineer  in  Charge. 
Maj.  J.  W.  Barlow.    Report,  '84,  66S. 
Plans. 
The  improvement  desired  was  a  channel  6  feet  deep  and  60  feet  wide  between 
Narragansett  Bay  and  the  wharves,  a  distance  of  1,200  yards.    Maj.  Barlow 
considered  it  doubtful  whether  the  work  constituted  a  public  necessity,  '84, 
663. 

Survej^s. 

Examination  ordered  by  act  of  August  2,  1882.    Made  under  direction  of  Maj. 
Barlow, '84,  663. 


BLACK  LAKE  HARBOR,  IfllCH.— Improvement  of. 

(Continued  from  Vol.  I,  p.  66.) 
Appropriations. 

l852-*79....-% 1217,615.31 

1880 6, 000. 00 '80,  2026. 

1881 6,000.00 '81,  2231. 

1882 10,000.00*82,2312. 

1884 15, 000. 00 '84.  1989. 

1886 5,000.00'86.  1769. 

Total 259,615.31 

1888 ,.        5, 000, 00,  act  of  August  11, 1888. 


62  INDEX   OF 

BE.ACK  I.AKE  HARBOR,  HUCH.-Continiied. 
Commerce. 

statistics,  '81,  2232;  '82,  2313. 
Contracts. 

1882.  Dewar  &  Wing,  for  crib  oonstraotion,  '83, 1826.    Contract  modified  to  repair 
of  piers,  '83,  1827. 

Eniflneers. 

Chief  of  Engineers. 
Reports,  '80,  217;  '81,  295;  '82,  289;  '83,  297;  '84,  298;  '85,320;  '86,  314;  '87, 

Engineers  in  Charge. 
Maj.  8.  M.  Mansfield,  1872-'80.    Report,  '80,  214. 
MaJ.  F.  Harwood,  lrt80-'82.    Reports,  '80.  2026 ;  '81,  2030. 
MaJ.  D.  P.  Heap,  1882^83.    Report,  '82,  2312. 

Capt.  D.  W.  Lookwood,  1883-'— .    Reports,  '83,  1826;  '84^  1987;  '85,  2083;  '86. 
1768 ;  '87.  2194. 
OperatioDs. 
1879-'80.  2  cribs  placed  in  extension  of  north  and  south  piers,  '80,  2026. 
1880-'61.  Construction  of  catch-sand  fences  and  repair  of  piers  by  hired  labor; 
1,.060  cubic  yards  sand  dredged  from  entrance  channel  by  United  States  dredge. 
•81,  2231. 
1881-^82.  1,042  linear  feet  catch-sand  fence  bnilt  and  repair  of  piers  by  hired  labor ; 

9,330  cubic  yards  dredged  from  channel  by  United  States  diredge,  '82,  2312. 
1882-'83.  Repair  of  piers, '83,  1827. 
1883-'84.  460  linear  leet  superstructure ;  north  pier  rebuilt  by  hired  labor.    Alaterial 

furnished  under  contract  with  Dewar  &,  Wing,  '84,  1988. 
1884-'a5.  Repairs  to  piers  by  hired  labor,  '85,  2083. 
188&-'86.  Repairs  to  piers  by  hired  labor,  '86,  1769. 
1886-^87.  No  operations,  '87,  2195. 
Projects. 
The  projects  of  1866  and  1873  proposed  the  formation  of  a  channel  of  entrance  of 
navigable  width  and  not  less  than  12  feet  deep,  by  pier  estension  and  dredging. 
Estimated  cost  in  1866,  $106,238.04, '66,  iv,  104,  '83,  1827.    From  1852  to  1884, 
$238,673.23  had  been  expended  and  had  resulted  in  obtaining  a  channel  of  en- 
trance 9  feet  deep,  '84,  1988, 1989. 
In  1883  Capt.  Lock  wood  proposed  placing  an  additional  crib  50  feet  long  at  the 
outer  end  of  each  pier,  and  completing  the  repairs  to  the  piers  at  an  estimated 
cost  of  135,000,  '84,  1989. 


BliACK  RIVER,  ARK.  AND  mC— iMPROVEBfENT  of. 

(Continued  from  Vol.  I,  p.  69.) 
Appropriations. 

1880 $15,000, '80,  1326. 

1881 6,000, '81,  1517. 

1882 10,000,  '82,  1585. 

1884 20,000,  84,231. 

1886 5, 000, '86,  1377 

Total 56,000 

1888,  Black  River,  Ark.  and  Mo ....  J  ^;^;  *^^*  ^^  ^"S««*  ^^^  ^^' 

Commerce. 

Decline  in  commerce,  '84,  1403. 
EDglaeers. 

Chief  of  Engineers. 
Reports,  '80,  156,  158;  '81,  218;  '82,  215,216;  '83,  223;  '84,  231 ;  '85,  247;  '86, 
240 ;  '87,  208.  ^ 

Engineers  in  Charge. 
Maj.W.  H.  H.  Benyaurd,  1879-^81.     Reports, '80,  1326;  '81,  1436. 
Capt.  T.  H.  Handbury,  188l-'83.     Reports,  '81,  1515 ;  '82,  1583, 1584  ;  '83,  1172. 
Maj.  M.  B.  Adams,  1883-'ai.     Report, '84,  1403. 

Capt.  H.  S.  Tabor,  1884-'—.  Reports,  '85,  1583 ;  '86,  1377 ;  '87,  1537. 
Operations. 
1880-*81.  All  operations  carried  on  by  hired  labor ;  1,350  linear  feet  of  brush  dam 
bnilt  at  Devil's  Tooth  and  Eagle's  Nest  Shoals ;  556  snags  and  586  trees  re* 
moved,  '81,  1436, 


BIYEBS   AND   HARBOBS.  63 

BI.iiCK«RI¥£B,  ARK.  AND  IflO.-^ontmiied. 

Operation — Continued. 

1881r-*82.  971  snags  and  3,100  trees  removed.  Closure  of  the  "Chute*'  by  brush  dam, 
'82  ir)84. 

18d^'83.  1,175  snags  and  5,386  trees  removed,  '83, 1173. 

1883-'84.  1,4'29  snags  and  2,480  trees  removed,  '84,  1403. 

1884-^65.  120  snags  and  9,291  trees  removed,  '85,  1585. 

1885-'86.  No  operations  for  lack  of  funds,  '86,  1317. 

1886-^87.  540  snags,  10,130  overhanging  trees,  and  4  drift  piles  removed;  16,004 
trees  deadened,  '87, 1538. 
Projects. 

By  Maj.  Benyaurd,  1879,  for  the  improvement  of  the  river  between  Poplar  Bluff  and 
White  River  by  the  removal  of  logs,  snags,  and  trees,  and  construction  of  wing- 
dams.    Estimated  cost,  |dO,800,  '80,  1329. 

In  1885  Capt.  Tabor  considered  that  an  annual  appropriation  of  from  $8, 000  to  (10,000 
would  be  required  to  keep  the  river  available  for  navigation,  '85,  247. 
Surveys. 

Ordered  by  act  of  March  3, 1879,  '80,  158.  Made  under  direction  of  Maj.  Benyanrd, 
1879,  '80,  1326. 


BI.ACK  B1V£R  FROm   ITS  IHOUTn  TO  TRINITY,  LA.  ~  Ex- 
amination OF. 
Engrineers* 

Chief  of  Engineers. 

Keport,  '84,  227. 
Engineer  in  Charge. 
Capt.  A.  M.  MiUor.    Report,  '84,  1363. 
Plans. 
Capt.  Miller  did  not  consider  the  improvement  of  tho  river  by  cut-oflb  a  public 
necessity  or  the  river  worthy  of  improvement,  '84,  1363. 
Surveys* 
Examination  ordered  by  act  of  August  2, 1882.    Made,  1882,  under  direction  of  Capt. 
Miller,  '84, 1363. 


BliACK  RIVfiR  HARBOR,  OHIO— iMPROVEicnNT  of. 

(Continued  from  Vol.  I,  p.  70.) 
Appropriations. 

1879 $175,204.77 

1880 1,000.00,  '80,2132. 

1881 7,000.00,  '81,  2307. 

1882 7, 000. 00, '82,  2397. 

1884 10,000.00,  '84,2096. 

1886 10,000.00,  '86,  1862. 

Total 210,204.77 

1888 10,000.00,  act  of  August  11,  1888. 

Contracts. 

1881.  J.  Stang,  for  construction  of  pile  revetment,  '81,  2308 ;  modified  in  1883  to 
cover  repairs,  '83,  1902.    James  Roonoy,  jr.,  for  dredging,  at  24  cents  per  cubic 
yard,  '81,  2308. 
1884.  J.  Stung,  for  pier  repairs,  '85,  2224.    Stang  S&  Gillmore,  for  dredging,  at  21 

cents  per  cubic  yard,  '85,  2224. 
1886.  Stang  &  Gillmore,  for  dredging,  at  25^  cents  per  cubic  yard,  and  repairs  to 
pirrs.  '87,  2313,  2315. 
BniTiDeers. 
Chief  of  Engineers. 
Reports,  '80,  226 ;  '81,  309 ;  '82,  303 ;  '83,  311 ;  '84,  314 ;  '85,  339 ;  '86,  333 ;  '87, 
299. 
Engineers  in  Charge. 
Maj.  J.  M.  Wilson,  1878-'82.    Reports,  '80,  2127 ;  '81,  2306. 

Maj.  L.  C.  Overman,  1882-'—.    Reports.  '83,  1902 ;  '84,  2094 ;  '§5,  2223 ;  '86,  1861 ; 
'87,  331^. 
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BLACK  BITER  HARBOR,  OUIO-Coutiniied. 

OpcratioDS. 

Ilistory  of  past  operations,  '80,  2127. 

Irt79-'H0.  Repairs  to  piers  by  hired  labor,  '80,  2131. 

lK-?0-Vl.  Minor  repairs  to  piers,  '81,  2:iOC. 

IK'^l-'d'i.  10,G37  cubic  yanls  drcdj^il,  400  linear  feet  pile  revetment  bailt  at  inner 
end  cast  ])ior,  and  minor  repairs  made  to  piers,  '82,  2390. 

1B82- 8:^.  Minor  repairs  to  piers,  428  linear  feet  west  pier  superstmctnre  removed, 
'83,  1903. 

1883-'84.  693  linear  feet  of  snperstrnctnre  of  west  pier  removed,  30S  linear  feet  pile 
revetment  at  inner  end  east  pier  rebuilt,  1.38  linear  feet  of  west  pier  super- 
structure repaired ;  minor  repairs  to  both  piers,  '84,  2095. 

1884-85.  tJ,331  cubic  yards  dredj^ed  from  channel,  656  linear  feet  of  east  pier  super- 
structure removed,  262  linear  feet  pile  revetment  placed  on  channel  side  of  west 
pier,  and  225  linear  feet  of  pile  revetment  placed  on  both  sides  of  eaat  pier, 
(85  *22'IA, 

1K'^5-'8J.  No  operations  for  lack  of  funds,  '86,  1861. 

1886-'H7.  3,994  cubic  yards  dredged  from  bar  at  entrance  and  repairs  made  to  piers, 
'87,  2313. 
Projects. 

liiBtory  of  the  work  from  1828  to  1880,  '80,  2131.  Projects  between  1828  and  1880 
proposed  by  pier  extension  and  dredgani^,  the  formation  of  a  channel  of  entrance 
of  navigable  width,  and  not  less  than  14  feet  deep.  In  1880  an  expenditure  of 
$175,138.92  had  resulted  in  the  formation  of  a  channel  not  less  than  15  feet  deep, 
'80,  226,  2132.  In  1880  Maj.  Wilson  proposed  the  extension  of  the  piers  to  the 
16-foot  cams  in  the  lake,  with  the  renewal  of  2,000  linear  feet  of  old  snpei^ 
strncture.  Estimated  cost,  $42,000,  '80, 2131.  Increased  in  1882  to  $45,000,  '82, 
2397 ;  increased  in  1884  to  $64,000,  on  account  of  unexpected  repairs,  '54, 2096. 
Surveys. 

Maps. 
'81,  2308. 


BLACK  RIVER,  RIIGH.— Examination  of  mouth  of. 

[$10,000  appropriated  bfr  act  of  August  11,  1888.] 
Engrineers. 
Chief  of  Engineers. 

Report,  '87,  294. 
Enoineeu  in  Chargb. 
Lieut.  Col.  O.  M.  Poe,  1886.    Report,  '87,  2279. 
Plans. 
By  Lient.  Col.  Poe,  1887,  for  improvement  of  the  river  by  removal  of  the  shoal  at  its 
mouth  to  a  uniform  depth  of  17  feet ;  estimated  cost,  $69,300,  '87,  2280. 
Surveys. 
Examination  ordered  by  act  of  August  5,  1886.     Made,  1886,  under  direction  of 
Lieut.  Col.  Poe,  '87,  2279. 


BLACK  RITBRy  IV.  €•— Survey  and  improvement  of. 
Appropriations* 

1886 $3,000,  '87,  1004. 

Proviso  of  act  of  August  5, 1886,  '87,  1043. 
Commerce. 

Justification  of  the  improvement,  '85,  1147;  '87,  1043. 
Eng^ineers. 
Chief  of  Engineers. 

Reports,  '84,  177 ;  '85,  177 ;  '87,  130. 
Engineers  in  Charge. 

Capt.  J.  Mercur.    Report,  '84,  1061. 

Capt.W.H.Bixby,1884-'— .    Reports,  '85,  1145,  1148;  '87,  1042. 
Assistants. 

G.  H.  Elliott.    Report,  '84,  1061. 

C.Humphries.    Report,  '85, 1157, 
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BLACK  BIT£B,  If.  €•— Continued. 

I«eifislatloii. 

Aot  of  the  State  of  North  Carolina  inoorporating  the  Black  River  Navigation  Com* 

pany,  *85, 1153. 
Repeal  of  State  act,  '87,  1043. 
Phrsieal  Gharacteristlcs. 

Description  of  river,  '84,  1061;  '85,  1146,  1149, 1151. 

Plans. 

In  1883  Capt.  Mercor  did  not  consider  the  work  a  public  necessity  or  worthy  of  im- 
provement, '84,  1061. 

Projects. 

By  Capt.  Bizby,  1884,  to  secure  a  thoronghly  cleared  natural  ohannel  over  the  70 
miles  of  river  between  its  mouth  and  Lisbon,  and  afterwards  a  4-foot  low- water 
cbanuel  below  Point  Caswell.    Estimated  cost,  |33,500,  '85.  1148;  '87,  1043. 

A  part  of  the  river  controlled  by  a  corporate  company,  whose  riehts  should  be  ceded 
to  the  United  States  before  expenditures  are  made,  '85,  1149 ;  '87, 1043, 
SnrTejrs. 

Examination  ordered  by  act  of  August  2,  1882.  Made  under  direction  of  Capt. 
Mercur.  '84,  1061. 

Survey  made,  1864,  under  the  direction  of  Capt.  Bixby,  '85, 1148. 


BliACK  BITBB,  S.  C— -Examinatioh  of. 

Engrineers. 

Chief  of  ENonnsxus. 

Reports,  '80,  125 ;  '81, 1G8. 
Ekginber  in  Charge. 

Capt.  C.  B.  Phillips.    Report,  '81,  1040. 
Assistant 
C.  W.  Forster.    Report,  '81,  1041. 
Physical  Characteristics. 

River  described,  '81,  1041. 
Plans. 
Capt.  Phillips  considers  that  there  is  literally  no  navigation,  and  no  plan  or  esti- 
mate is  submitted,  '81,  1041. 
SurvcTS. 
From  Kingston  to  its  month,  ordered  by  act  of  June  14, 1880,  '80, 125.    Made  under 
direction  o{  Capt.  PhilUps,  '81, 1040. 


BliACK  BOCK  HARBOR,  CONN.— Improvbmknt  of. 


Appropriations. 

1884 $20,000,  '85,  655. 


1886 5,000,  '86,  647. 

18SS 10,000,  act  of  August  11,  1888. 

Commerce. 

Jnstitication  of  the  improvement,  '84,  666,  669.  » 
Contracts. 

1885.  J.  A.  Bonker,  for  construction  of  breakwater,  at  |1.22  per  ton  of  stone,  '89» 
G54.     H.  &,  A.  Beardsley,  for  dredging,  at  15  cents  per  cubic  yard,  '85,  654. 

1886.  E.  Brainard,  for  dredging,  at  9  cents  per  cubic  yard,  '87,  613. 
JEngrineers. 

Chikf  of  Enoiiteebs. 

Reports,  '84,  99;  '85,  86;  '86^  87;  '87,  49. 
Enoinbers  in  Charge. 

Lieut.  Col.  W.  McParland,  1883-^86.    Reports,  '84,  666;  '85,  653. 

Lieut.  Col.  D.  C.  Houston,  1886-^—.    Reports,  '86,  646;  '87,  613. 

ASfilSTAKT. 

H.  N.  Babcock.    Report,  '84,  667. 

1443  EN 5 
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BLACK  BOCK  HARBOR,  CONM.-Coutinned. 

Operations. 

1684-'85.  4,974  toDS  of  stone  placed  in  breakwater;  19,984  cubic  yards  dredced  ftom 
Cedar  Creek  Chauuel,  of  wbich  half  the  cost  wan  paid  by  private  parties,  '85, 
654. 

1885-'d6.  5,440  tons  of  stone  placed  in  the  breakwater,  partially  completing  the 
work  for  the  whole  length,  '86,  647. 

18H6-'87.  t21,500  cnbio  yanls  dredged  from  Cedar  Creek  channel,  '87,  613. 
Physical  Characteristics. 

DcHcription  of  harbor,  '84,  tki8. 
Private  and  Corporate  Wori£. 

Dredging  in  Idd4-'KJ,  by  private  interests,  *85,  b6,  654. 

Projects. 

In  18:U>-'3H,  121,550  expended  in  closing  a  breach  across  Fair  weather  Island,  '85, 

r>r>3. 

By  Lieut.  Col.  McFariand,  1883,  for  the  constmction  of  a  riprap  breakwater  2,700 

feet  long,  extending  from  Fairweather  Island  to  the  mainland,  and  dredging  a 

channel  3,300  feet  long,  80  foot  wide,  and  6  feet  deep  at  mean  low  water  up  Cedar 

Cn>ek.    Estimated  cost,  |80,000,  *84,  667,  668;  '85,  653;  '87,  613. 

Surveys. 

Ordered  by  act  of  Angnnt  2,  1882.    Made,  1883,  ander  the  direction  of  Lieut.  Col. 

McFariand,  '84,  666. 
Maps. 
Black  Bock  Harbor,  '85,  654. 


HIJACK  ITABBIOR  RIVER,  FRORI  TIJSCAIiOOSA  TO  DAN- 
IEL'S CREEK.9  ALA.— IMPROVBMENT  OF. 

(See  TOMBIGBKE  AND  BlaGK  WaRRIOR  RiVSRS,   ALA.  A2n>  MlS8.) 

Appropriations. 

1>^H4 $50, 000, '85,  13:)4. 

18--() 56,250,  '86,  1200. 

1888 100, 000,  act  of  August  11, 1888. 

Below  Tuscaloosa 18,000. 

Commerce. 

JuHtitication  of  improvement,  '80,  1219;  '85,  1354. 
EDginecrs. 
Chief  of  Enginkers. 

Reports,  '81,  189;  '85,  210;  '86,  208;  '87,  172. 
Board  of  Engineers. 

Convened  bv  S.  O.  No.  9,  C.  of  E.,  1886,  to  consider  the  improvement  of  the  Blaok 
Warrior  River,  Ala.     Report,  '87,  1302. 

(Col.  Craigbill,  Lieut.  Col.  Merrill,  Majs.  King,  Damrell,  and  Post.) 
Engineer  in  Charge. 

Maj.  Damrell,  187u-^— .    Reports,  '81,  1218;  '85,  1354;  '88^  1199;  '87,  1299. 

A.SSISTA  XT 

E.  A.  Smith.     Report,  '81,  1218. 
Plans. 

By  Maj.  Damrell,  1880,  for  slack- water  navigation  between  Tuscaloosa  and  Forks 

of  Sipsey  and  Mulbery,  by  means  of  locks  and  dams.    Estimated  cost,  $1,200,000, 

'81,  1218,  1220;  '85,  1354;  '86,  1199. 
By  Mni.  Damrell,  1^85,  for  a  slack-water  navigation  between  Tnscaloosa  and  Dan- 

iol  8  Creek,  by  means  of  movable  locks  and  dams.    Estimated  cost,  $245,786, 

•85,  i:i54. 
Projects. 
By  Board  of  Engineers,  1886,  for  a  slack-water  navigation  between  Tuscaloosa  and 

Daniel's  Creek,  bv  means  of  locks  and  fixed  dams.    Estimated  cost,  $567,000, 

'86,  1200 ;  '87,  1300,  1301,  1303. 

Surveys. 

Ordered  by  act  of  March  3,  1879,  '81,  189. 

Made  under  direction  of  Maj.  Damrell,  1879,  '81,  1218. 
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BliACKWATfiR  RI*F£S  AND  EAST  BAT,  F£.A.— Examination  of. 

Cmnmeroe. 

Beuofit  of  impTOYement,  *82, 1312. 
Kngineers. 

Chief  of  Engixebrs. 

Reports,  '80,  141;  '81,  189;  '82,  165. 
Engineer  in  Charge. 

Capt.  A.  N.  Bamrell.    Report,  '82, 1309. 
Assistant. 

H.  Haines.    Report,  '82,  1311. 

Plans* 

By  Capt.  Damrell,  1880,  for  the  formation,  by  dredging,  of  a  channel  through  the 
bais  100  feet  wide  and  9  feet  deep  at  mean  low  water.    Estimated  cost,  |20,000, 
'82,  mio. 
Surveys. 

Ordered  by  act  of  March  3, 1879,  '80,  141.    Made,  1880,  under  direction  of  Capt. 
Pamrell,  '82,  1309. 


BI.AGKWATER  BIFER,  VA.— Improvement  of. 

(Continued  from  Vol.  I,  p.  72.) 
At^preprlations. 

1878-'79 |7,500 

1880 3,500,  '80,822. 

1681 1,500,  '81,992. 

1882 1,500,  '82,  1077. 

Total 14,000 

Biiflrineers. 

Chief  of  Engineers. 
Reports,  '80,  119;  '81, 160;  '82, 156;  '83,  162;  '84,  165;  '85,  157;  '86, 152;  '87, 
120. 
Engineers  in  Charge. 
Capt.  C.  B.  Phillips,  1879-'81.    Report,  '80,  821. 
Capt.  J.  Mercur,  1881-'84.    Reports,  '81,  991 ;  '82,  1077 ;  '83,  843. 
Capt.  F.  A.  Hinman,  1884-'—.    Reports,  '84,  1031 ;  '85, 1033 ;  '86,  961 ;  '87,  987. 
Operations. 
All  operations  by  hired  labor. 
1879-^80.  Removal  of  wreck,  161  snags,  and  205  trees ;  also  54,110  cubic  yards 

dredged  from  bar  at  month  and  George's  Bend,  '80,  822. 
1880-^81.  18,000  cubic  yards  dredged  at  Franklin  and  Littletown  Bend,  and  90 

linear  feet  of  revetment  built  at  Franklin,  '81,  992. 
1881-'82.  No  operations,  '82,  1077. 
1382-'83.  Dredgine  at  Littletown  Bend,  '83,  843. 
1883-^84.  Removafof  515  snags,  logs,  and  trees,  '84,  1031. 
1884-'87.  No  operations  for  lack  of  funds,  '85,  1033 ;  '86,  961 ;  '87,  987. 

Projects. 

By  S.  T.  Abert,  U.  S.  C.  E.,  1875,  for  dredging  and  the  removal  of  snags  and  trees 
from  the  mouth  to  Franklin.    Estimated  cost,  $14,850,  '75,  ii,  162 ;  ^87,  120. 


> 


BliOCK  ISLAND  HARBOR9  R.  I.—Improvbment  of. 

.  (Continued  from  Vol.  I,  p.  73.) 
Appropriations. 

1870-76 $285,000 

1880 , 6,000,  '80,390. 

1882 19,000,  '82,562. 

1884 15,000,  '84,628. 

1886 20,000,  '86,  612. 

Total 345,000 

1888 15.000,  act  of  August  11,  188a 
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BLOCK  I8E.AIVD  HARBOR,  R.  I.— Continued. 
Comaierce. 

Increaae  of  commerce,  '82,  85. 
Value  of  harbor,  '85,  611. 
CoDtractft. 

18H0.  McDonjQott  «&  Daly,  for  dredgiDg,  at  26  cents  per  cubic  yard,  '81,  563. 

laOS,  C.  H.  Edwards,  for  granite  riprap,  at  $1.89  per  ton,  '83,  496.    J.  Scnllj,  for 

building  harbor  wall,  ^83,  496. 
1884.  J.  Scully,  depositing  riprap  in  breakwater  gap,  at  $1.65  per  ton,  '85,  608. 
1887.  W.  II.  Moltbrop  A,  Co.,  for  granite  riprap  for  breakwater  and  enlargement 
of  inner  harbor,  '87, 56(i. 
JBnifiiieers. 
Chief  of  Enoinbkrs. 
Reports,  '80.  75 ;  '81,  85;  '82,  85 ;  '83,  82;  '84,  88 ;  '85,  76 ;  '86,  77 ;  '87,  40. 

EnGINEEKS  I.N   CilARGU. 

Lient.  Col.  G.  K.  Warren,  187d-'82.     Reports,  '80,  390 ;  '81,  563 ;  '82,  562. 
Lieut.  Col.  G.  H.  Elliot,  ld8i^-'87.    Reports,  '83»  496 ;  '84,  626;  '85,  606,  610 ;  '86, 

609. 
M^].  W.  R.  Livermore,  1887-^—.    Report,  '87,  558. 

AjSSIBTANT. 

J.  p.  Cotton.    Report,  *80,  391. 
OperatiODS. 

l879-'30.  No  operations,  '80,  390. 

1880-^^1.  Removal  of  wreck  and  dredging  16,146  cubic  yards  firom  inner  harbpr,  '81, 
563. 

1881-^82.  No  operations,  '82,  562. 

ISd^SS.  Construction  of  Jetty  by  hired  labor  and  building  harbor  wall  by  con- 
tract, '83,  496. 

1883-'84.  Completion  of  sea-wall  and  jetty ;  repair  of  wharf  at  inner  harbor,  '84, 
627. 

1884-^85.  5,795  tons  riprap  placed  in  breakwater  gap,  '85,  606. 

1885-^86.  2,376  tons  riprap  placed  in  breakwater  gap ;  repairs  to  piers  of  inner 
harbor,  '86,  611. 

1886-'87.  No  operations,  '87,  559. 

Projects. 

By  Lieut.  Col.  Warren,  1880,  for  dredging  inner  harbor  to  depth  of  9  feet  with  the 
removal  of  a  wreck  therefrom.  Estimated  cost,  $8,000,  '80,  ^1,  392;  com- 
pleted, iHc^l,  '81,  563. 

By  Lieut.  Col.  Warren,  1881,  for  the  construction  of  a  harbor  wall  on  the  east  side 
of  inner  harbor  and  the  construction  of  a  Jetty  to  protect  harbor  from  the  ma- 
terial washed  from  the  southward  and  eastward.  Estimated  cost,  $19,000,  *82, 
563. 

By  Lieut.  Col.  Elliot,  188^3.  for  replacing  the  timber  cribs  on  north  and  west  sides 
of  inner  harbor  by  walls  of  stone  and  for  replacinpr  south  wharf  by  a  retaininsr- 
wall,  backed  with  earth.     Estimated  cost,  $30,000,  '83,  497. 

By  Lieut.  Col.  Elliot,  lb84,  for  closing  gap  200  feet  long  in  main  breakwater,  '85, 
607. 

By  Lient.  Col.  Elliot,  1885,  for  enlargement  of  inner  harbor  to  an  area  of  about  18| 
acres.    Estimated  cost,  $46,189,  '86,  Gil,  613. 
Surveys. 

Maps. 
'80,  390  ;  '85,  612. 


BLOSSOm  KOGKf  CAIj.    (See  San  Francisco  Harbor,  Cal.) 


BliUE  BUCK  BAR«  TEX.    (See  Sabine  Pass,  Tex.) 


BOGUE  SOUIVD,  W.  C.    (See  Beaufort  and  New  River,  N.  C.) 


BOGUE  SiOUIWD,  IV.  C,  between  .\ew  Biver  and  Beaufort.    (See 
Beaufort  and  New  River,  N.  C,  examination  of  sound  between.) 
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BOOBTE  FORK,  KT.    (See  Kbntuckt  River«) 


BOOIVTILiIJB,  mo.— SURVBT  at. 
(See  MxBflouBi  Riveb  between  mouth  axd  Sioux  Crrr.) 


BOilVCT  BITEB,  N.  T.— Examination  of. 

Bnglneers. 

Chief  of  Enginbbbb. 

Report,  '84,  330. 
Engineer  in  ChabOb. 

Moj.  W.  MoFarland.    Report,  ^84,  8102. 
Assistant. 

J.  A.  GilleHpie.    Report,  '84,  2163. 

Plans* 

MaJ^  McFarliuid,  1883,  in  yiew  of  the  small  interests  involved,  did  not  consider  the 
river  worthy  of  improvement  or  the  work  a  public  necessity,  '84,  2163. 
Surveys* 
Examination  ordered  by  acfc  of  Angnst  2,  1882.    Made  under  direction  of  Maj, 
MoFarland,  '84.  2162. 


BOSTOlff  HARBOR,  ]IIA8S*->lMPBoyxiaicT  of. 

(Continued  from  Vol.  I,  p.  76.) 
Appropriatieiis* 

1828-79 fl,516,663 

1880 75, 000, '80,  346. 

1881 100, 000, '81,  515. 

1882 96,600,  '82,  513. 

1884 5, 000, '84,  513. 

1886 56,250, '86,  670. 

Total 1,849,413 

1888 125,000,  act  of  AugQst  11,  1888. 

Contracts* 

1879.  New  England  Dredging  Company,  for  dredging,  at  74  and  33  cents  per  cubic 
yard,  '80,  347. 

1880.  Moore  &,  Wright,  for  dredging,  at  39  cents  per  cubic  yard,  '81,  515,  516. 
Eastern  Dredging  Company,  for  dredging,  at  S7  cents  per  cubic  yard,  '81,  517. 

1881.  Eastern  Dredging  Company,  for  dredging,  at  22  cents  per  cubic  yard,  '81, 518. 
R.  Hamilton,  for  dredeing,  at  19  cents  per  cubic  yanl,  '81,  518.  Eastern  Dredg- 
ing Company,  for  dredging,  at  37  cents  per  cubic  yard,  '82,  513,  519. 

1882.  Eastern  Dredging  Company,  for  dredging,  at  23  cents  per  cubic  yard,  '82^ 
513,  519.  H.  W.  PKUips,  for  rock  removal,  at  ^90  per  cubic  yard,  '82,  613.  G. 
W.  Townsend,  for  rock  removal,  at  $35  per  cubic  yard,  '83,  454. 

1883.  J.McDermott,  for  dredging,  at  39  cents  per  cubic  yard,  '83,  454. 

1886.  Bay  State  Dredging  Company,  for  dredging  in  Fort  Point  Channel,  at  15  cents 
per  cubic  yard,  '87,  519. 

1887.  J.  E.  Chapman,  for  dredging  in  Boston  Harbor,  at  23  cents  per  cubic  yard,  '87, 
519. 

EngfiDeers* 
Chief  of  Enoineebs. 

Reports,  '80,  69;  '81,  73;  '82,  73;  '83,  68;  '84,  75;  '85,  63;  '86,  63;  '87,  26. 
Enoineebs  in  Cuabok. 

Col.  G.  Thorn,  187I-'83.    Reports,  '80,  346 ;  '81,  515 ;  '82,  512 ;  '84,  588. 

Mai.  0.  W.  Raymond,  1883-'h6.    Reports,  '83,  445 ;  '84,  503, 589 ;  '85,  502, 543, 546» 

Maj.  G.  L.  Gillespie,  1886-^-.    Reports,  '86,  564  ;  '87,  511. 
A  fiSTRTA  wr 

H.  F.  Bothfleld.    Report.  '85, 546. 
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Operations* 

l879-'d0.  146  oabio  yards  rook  removed  ftom  Kellog's  Ledge ;  39,917  cubic  yardB 
dredged  from  Man-of-War  Shoals ;  21,054  oabio  yards  dredged  from  Anchorage ; 
47,953  cabio  yards  dredged  from  Mystic  River;  sea-wall  repaired,  'SO,  347. 

1880-'81.  30,409  cobic  yards  dredged  from  Anchorage  Shoals;  5,007  cubic  yards 
dredged  from  Low  Middle  Shoals;  33,114  cubic  yards  dredged  from  Charlea 
River;  48,343  cubic  yards  dredffed  from  Mystic  River;  21,924  cubic  yards 
dredged  from  Nantasket  Beach  Cnauoel :  sea-walls  repaired,  '81,  516. 

1881-'82.  63,453  cubic  yards  dredged  from  Auchorage  Shoals;  48,530  cubic  yards 
dredged  from  Mvstic  River:  29,885  cubic  yards  dredged  from  Charles  River ; 
19,998  cubic  yanis  dredged  from  Nantasket  Beach  Channel ;  sea-walls  repaired; 
'82,  513,  519. 

1882-'83.  40,327  cubic  yards  dredged  from  Anchorage  Shoals;  33,490  cubic  ^ards 
dredged  from  Mystic  River;  12,500  cubic  yards  dredged  from  Charles  River; 
50  cubic  yards  rock  removed  from  Nantasket  Beach  Channel ;  sea-walls  repaired, 
'83,  447. 

1883-'84.  19.990  cubic  yards  dredged  from  Nick's  Mate  Channel ;  31,950  cubic  yards 
dredgea  from  Castle  Island  Shoal ;  57,631  cubic  yards  dredged  from  Charles 
River :  sea-walls  repaired,  '84,  504. 

1884-85.  Repairs  to  sea-walls  and  survey  of  part  of  the  lower  harbor,  '85,  63. 

1885-'86.  Repairs  to  sea-walls  aud  survey  of  part  of  lower  harbor,  '86,  63.  History 
of  past  operations,  '86,  567. 

18d6-'87.  94,211  cubic  yards  dredged  from  Fort  Point  Channel ;  repair  to  eastern  sea- 
wall at  Level's  Island  and  south  and  middle  walls  at  Deer  Island,  '87,  512,516. 

Projects. 

The  improvements  undertaken  since  1866  were  projected  as  the  necessities  of  the 
harbor  required,  beini^in  general  conformity  with  the  recommendations  of  the 
United  States  commissioners,  whose  labors  terminated  in  1866.  The  preserva- 
tion of  the  principal  headlands  by  permanent  sea-walls ;  the  widening  to  600 
feet  and  deepening  to  23  feet  at  mean  low  water  of  the  main  ship-channel,  w^th 
the  removal  of  sunken  rock  and  shoals  in  other  parts  of  the  harbor :  the  widen- 
ing to  100  feet  and  deepening  to  8  feet  at  mean  low  water  of  Hingham  Harbor 
Channel;  the  opening  of  the  channel  at  mouth  of  Mystic  River  to  a  width  of 
400  feet  and  a  depth  of  23  feet  at  mean  low  water.  The  opening  of  a  channel 
from  the  month  of  Charles  River  to  head  of  navigation,  as  follows :  To  West- 
em  Avenue  Bridge  a  channel  200  feet  wide  and  7  feet  deep  at  mean  low  water ; 
from  thence  to  Market  Street  Bridge  a  channel  80  feet  wide  and  6  feet  deep ; 
from  thence  to  the  bead  of  navigation  a  channel  60  feet  wide  and  2  feet  deep. 
The  formation  of  a  channel  from  the  harbor  to  Nantasket  Beach  wharves  100 
feet  wide  and  9^  feet  deep  at  mean  low  water.  The  removal  of  rocks  from  the 
main  channel,  its  borders,  and  approaches,  '80,  345;  '86,  502.  To  June  30 
1887,  there  had  been  appropriated  for  this  work  since  18G7  |1,663,750,  '87,  511. 
Estimated  cost  for  completion  of  existing  project,  S43r),500,  '87,  518. 

By  Maj.  Raymond,  for  the  improvement  of  Fort  Point  Cbaimel  by  dredging,  so  as  to 
form  a  channel  about  li^  miles  in  length,  extending  from  the  entrance  to  a  point 
near  the  draw-pier  of  the  Federal  Street  Bridj^e,  the  channel  to  be  175  feet  wide 
and  23  feet  deep  at  mean  low  water.  Estimated  cost,  ^100,000,  '85,  546,  548; 
'87,  516. 
Surveys. 

1884.  Of  lower  part  of  harbor,  '85,  504. 

Survey  of  Fort  Point  Channel  ordered  by  act  of  August  2, 188*3.  Made  under  direc- 
tion of  Maj.  Raymond,  who  reported  that  a  survey  had  already  been  Just  made 
by  the  State  of  Massachasetts,  '84,  588. 

Examination  of  Fort  Point  Channel  ordered  by  act  of  July  5,  IH84.  Made  under  the 
directions  of  Maj.  Raymond,  '85,  545. 

\^A  pa 

Of  Boston  Harbor,  '80,  348  ;  '83,  454 ;  '87,  517. 

Of  Charles  River  Harbor,  '84,  512. 

Of  channel  between  Nix's  Mate  and  Long  Island,  '87,  517. 


BOUOUE  CHITO  RIVER,  lYIISS.  AI¥D  I. A. —Examination  of. 

Engrineers. 

Chief  or  Exgixfeks. 

Reports.  '80,  14G;  '81,  197;  '83,  212. 
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BOVOUE  CHITO  BTTDR,  mss.  AND  £.A.--€oxitmued. 
Engineers — ContlDaed. 

Ei^GINBBB  IN  CHAB&V.' 

Maj.  A.  Stiokney.    Report,  '83,  1133. 
H.  G.  Gollins.    Report,  '83  1133. 

Plans. 

Mii^.  Stiokney  considered  that  do  improyement  coald  be  made,  except  at  a  goat 
incommeneorate  with  benefits  to  be  gained,  '83,  1133. 
Snw^ey 
Ordered'  by  act  of  June  14,  1880,  '80, 146. 
Made  under  direction  of  M%j.  Stiokney,  '83,  1133. 


BOrOVE  FALIA  RIVEB,  LA.— Examinatiok  of. 

(See  also  TcEUsruNCTB,  La.) 
Engineers. 

Chief  of  Enoinbebs. 

Reports,  '80,  146;  '81,  197;  '84.  216. 
Engikeeb  IK  Chabgk. 

Maj.  A  Stickney.    Report,  '84,  1283. 
Assistant. 
H.  C.  Collins.    Report,  '84,  1284. 
Plans. 
Maj.  Stiokney  did  not  consider  that  the  improyement  above  Covington  could  be 
made  at  any  reasonable  cost.    Below  Covington  it  might  be  improved  by  cut- 
off.   Estimated  cost,  |1,856,  '84,  1283. 
Survey. 
Ordered  by  act  of  June  14, 1880,  '80, 146. 
Made  under  direction  of  Mi^.  Stiokney,  1884,  '84,  1283. 


BBA1VD¥WI1VE  BIVEB,  DEI..-8ubvbt  of. 
Commerce. 

Justification  of  the  improvement,  '84,  881,  885. 
Engineers. 
Chief  of  Enoineebs. 

Report,  '84,  139. 
Engineeb  liV  Chabqe. 

Lieut.  Col.  G.  Weitzel.    Report,  '84,  879,  882. 
Assistants. 

E.  A.  Oiesler.     Report,  '84,  880. 

J.  H.  Dager.    Report.  '84,  833. 
Physical  Characteristics. 
Biver  described,  '84,  883. 

Pli^ns. 

By  Lieut.  Col.  Weitzel,  1883,  for  the  formation  of  a  dredged  channel  from  tha  mouth 
to  Market  Street  Bridge,  in  Wilmington,  from  50  to  100  feet  wide  and  from  6 
to  9  feet  deep,  at  an  estimated  cost  of  |96,5*25,  '84,  883,  884. 
Snrvej^s. 

Examination  ordered  by  act  of  August  2, 1882.    Ma<le  under  the  direction  of  Lieut. 
Col.  Weitzel,  1882, '84.  879. 

Survey  made  in  1883,  '84,  882. 


BBANFOBD  HABBOB,  COIVN.— Subvet  of. 


Commerce. 

Statement  relating  thereto,  '84,  678,  679. 
Enirineers. 
Chief  of  Kngineebs. 
Beport,  '84,  99. 
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£  B  ipliieers— Continued. 
£koikseb8  in  Chabob. 
If ai.  J.  W.  Barlow.    Rei^/M^  678. 
IfiO-  ^'  MoFarland.    Beport,  '84^  679. 

AB8I8TANT. 

H.N.Baboook.    Beport, '84,  680. 
Plans. 

MaJ.  MoFarland,  in  1883,  did  not  oondder  thftt  the  oommeroe  of  the  port  jaajtifted 
the  expend! rnre  of  |78,000,  which  woald  he  required  to  form  a  channel  106 feet 
wide  and  9  feet  deep  through  the  ahoal  areas  in  the  harhor,  '84^  679,  680. 

SvrreTS* 

Examination  ordered  by  act  of  August  2, 1882.    Ifade  under  the  direction  of  Mi^. 

Barlow,  '84, 678. 
Survey  made  under  direction  of  MiJ.  IfcFarland,  '84.  679. 


BRAZOS  RITKR9  TEX.— iMPBOVXMBirr  of  moutb  of. 

(Continued  from  Vol.  I^  p.  80.) 
Appropriations. 

1880 140, 000. 'SO,  1244. 

1881 40, 000, '81,  1350.  • 

1882 50, 000, '82,  1462. 

1884 10,000,  '84,  1310. 

1886 18.756,  '86.  1328 

Total 158,750 

Commerce. 

Jastifictttion  of  improvement,  *81,  1350. 
Contracts. 

1881.  Kanters  Sc  Son,  for  Jetty  construction,  '81,  1347.    O.L.Long,  for  Jetty  oon- 
8ti  action,  '82,  1461. 

1882.  R.  Moore,  for  jetty  construction,  '83,  1087. 
1864.  F.  A.  Brock,  '85,  1461. 

Engrlneers. 
Chief  of  Knqinkers. 
Reports,  '80,  14ti;  '81,  201,1351;  '82,198;  '83,203;  '84,218;  '85,228;  '86,2$^; 
'87,  191. 
Board  of  Engineers. 
Permanent  Board  on  river  and  harbor  improvement.    Report  of,  '81,  l:i52.    (See 
Projects.) 
Enoineebs  in  Charge. 
Mai.  C.  W.  Howell,  1874-'80,  '80,  146. 
Mflj.  8.  M.  Mansfield,  1880^86.    Reports,  '80, 1242;  '81, 1347;  '82, 1460;  '83, 1087; 

'84. 1309;  '85, 1460;  '86^  1327. 
Maj.  O.  H.  Ernst,  1886-'—.    Report,  '87, 1427. 
Assistants* 
J.  M.  Picton,  '82, 1462. 
H.  C.  Ripley.    Report,  '87, 1428. 
Operations. 
1880-^81.  Partial  constrnction  of  742^  linear  feet  of  north  channel  Jetty,  '81,  1348. 
1881-'82.  Work  on  north  Jetty  in  progress,  under  contracts  with  Kanters  &,  Son 

and  G.  L.  Long,  '82, 1461. 
1882-'83.  Work  in  progress  on  north  and  south  Jetties,  ander  contract  with  R.  Moore, 

'83,  1088. 
1883-'84.  No  operations  for  lack  of  funds,  '84, 1310. 
1884-'85.  Work  in  progress  on  north  Jetty,  under  contract  with  F.  A.  Brock,  '85 

1461. 
1885-'86.  No  operations  for  lack  of  funds,  '88, 1S28.    The  north  Jetty  has  heen  partly 
completed  throughou  t  a  length  of  2,433  linear  feet.    The  south  Jetty  founoation 
course  laid  for  700  feet,  '86, 1327. 
1886-'87.  No  operations  pending  a  consideration  of  revised  plans  of  improvement. 
'87,  191. 
Physical  Characteristics. 

Slight  tides  in  river,  '81, 1349, 1353. 
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Projects. 

By  M%|.  Howell,  1872,  for  the  improvement  of  ohanuel  over  the  bar  at  moath  of  river 
by  meaoBof  two  oonverging  pile-Jetties,  each  five-eighths  of  a  mile  long  and 
400  feet  apart  at  their  enter  ends.  Estimated  cost,  9286,484,  '75,  i,  938,  941; 
'80,  1243. 

The  work  not  considered  susceptible  of  permanent  completion,  '80, 1244. 

By  M^|.  Mansfield,  1680,  for  oairallel  Jetties,  terminating  in  18  or  20  feet  of  water, 
Jetties  to  consist  of  bmsh,  stone,  and  concrete;  their  direction  to  be  chosen  so 
as  to  fix  the  channel  in  its  natural  position.  Approximate  length  of  north  jetty, 
3,600  feet :  of  sonth  Jetty,  4,350  feet.    Estimated  cost,  1522,690.44.  '81, 1349. 

Reoommendea  by  Board  of  Engineers,  '81, 1335.  Concurred  in  by  Chief  of  Engi- 
neers and  approved  by  Secretary  of  War,  '81,  1352. 

In  1887  the  $140,833  expended  had  not  resulted  in  any  useful  effect  upon  the  bar. 
The  plan  for  improvement  to  receive  further  consideration,  '87,  191. 


BRAZOS  SAIVTIAOO  HABBOB,  TBX.-^Ibcpboybmbkt  of. 

(Continued  from  Vol.  I,  p.  81.) 
AppropriatiODs. 

1878 $6,000 

1880 25,000, '80,  1273. 

1881 75, 000, '81,  1367. 

1882 60,000, '82,  1477. 

1884 25, 000, '84,  1318. 

1886 37,500/86^  1335. 

Total 228,500 

1888 25,000,  actof  August  11,1888, 

Contracts* 

1881.  G.  L.  Long,  for  Jetty  construction,  '82,  1476. 

1883.  R.  Moore,  for  Jetty  construction,  '84,  1317. 

1884.  R.  Moore,  for  Jetty  construction,  '85,  1469. 
engineers. 

ChIBV  of  ENOIKBBR8. 

Reports,  '80,  149 ;  '81,  ^3,  204 ;  '82,  200 ;  '83,  205 ;  '84, 220 ;  '85, 289 ;  '86, 226 ; 
'87,  192. 

BOABD  OF  ENOINXSBS. 

For  river  and  harbor  improvements.    Report,  '82, 1489.    (See  Projects.) 
Enoikeers  in  Charge. 
Maj.  C.  W.  Howell,  1870-'80.    Report, '80,  146. 
Mjvj.  8.  M.  Mansfield,  18S0-'86.    Reports,  '80.  1272;  '81,  1365;  '82,  1475,  1480; 

'83,  1094 ;  '84,  1316 ;  '85,  1468 ;  '86, 1334. 
Maj.  O.  H.  Ernst,  1886-'—.    Report,  '87,  1433. 

H.  C.  Ripley.    Reports,  '81,  1367 ;  '82,  1477.  1482. 
J.  G.  Wright.    Report,  '83,  1095« 
Lieut.  W.  L.  Fisk.    Report,  '84,  1318. 
Operations. 
1881-82.  Construction  of  south  jetty  commenced  and  495  linear  feet  partly  com- 
pleted, '82,  1476. 
1882-'83.  Work  in  progress  over  2,300  linear  feet  of  south  Jetty.    Delay  from  yellow 

fever,  '83,  1095. 
l883-'84.  Work  in  progress  on  sonth  jetty :  total  length  of  3,500  feet,  '84,  1317 ; 

'85,  1468. 
1884-'85.  Work  in  progress  on  sonth  jetty;  total  length  of  3,500  feet,  '85,  1468; 

'86^  1334. 
1885-'86.  No  operations  for  lack  of  funds,  '86^  1335. 
1886-^87.  Survey  of  harbor  in  progress,  '87,  1433. 
PMjrsical  Characteristics. 
Desoription  of  pass,  '81,  1368;  '82,  1489. 
Gradual  filling  of  harbor,  '81,  1369. 
Small  rise  of  tides,  '82,  1490. 
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Projects. 

BjMMi,  ICanafieldi  1881,  for  deepening  the  channel  across  the  bar  and  the  mainte- 
nance of  a  BOitable  harbor  inside  the  pass  by  the  constrnction  of  two  puaUel 
jetties  at  the  month  of  the  river,  extended  to  the  12-foot  canre,  and  a  dam  from 
Point  Isabel  to  Brazos  Santiago,  closing  the  lagoon,  the  soath  jetty  to  be  3,630 
feet  and  the  north  Jetty  2,040  feet  long.  Estimated  cost,  |678,U84.50,  '81, 1367, 
1372 :  '82,  1478,  1481,  1489, 1490 ;  '88^  1334. 

Approved  by  Board  of  Engineers,  1881,  so  far  as  the  application  of  available  funds 
to  construction  of  south  jetty  will  permit,  '82,  1490;  '86,  1335;  *87,  1433. 

Surveys. 

From  Brazos  Santiago  to  Point  Isabel,  ordered  by  act  of  March  3, 1881,  '81,  204. 

Made  under  diroction  of  MsJ.  Mansfield,  1882,  '82,  1477. 
Maps. 
'82,1478;  '84,  1318. 


BBEAKITATEB  AT  CJLETELAND,  OttlO    (See  Clkveland,  Ohio, 

BREAKWATER  AT.) 


BBEAKITATBB  AT  IVIACKINAC,   RIICH.    (See    Mackinac  Break- 
water, Mich.) 


BBEAK^TATEB  AT  IfE^T  HATEN,  CONN.    (See  New  Hayek,  Conn., 

breakwater  at.) 


BBETOlf  BAT,  RID.    (See  Leonardtown  Harbor  (Breton  Bay),  Md.) 


BBIDOnrO  THE  WAVIOABLE   STATERS  OF   THE  VIVITEB 

STATES    (See  also  Topical  Index.     Subject:  Bridges,  and  bridges  at  special 
localities, 

(Coutinued  from  Vol.  I,  p.  83.) 

Ctoneral  Considerations. 

Of  navipjation  through  bridges  over  Upper  Missi^Rippi  River.  '82,  1979. 

Power  of  CoDgreae  to  protect  navigation,  '82,  1980. 

Necessity  for  changes  in  laws  relating  to  bridges  across  the  Ohio  River,  '82,  1813, 

2002 
General  conRiderations  at  special  localities,  '80,  199,  1849 ;  '81,  267,  2009 ;  '82,  262, 

1989 :  '83,  271,  1591 ;  '84,  269,  1769 ;  '85,  292,  1917 ;  '86,  369,  2111 ;  '87,  337, 

2613. 

Le^slation. 

Necessity  of  legislation  relating  to  bridges  over  the  Upper  Mississippi  River,  *82, 
1979. 

Consideration  of  a  proposed  act  to  prescribe  the  dimensions  of  bridges  across  the 
Ohio  River,  '82,  2001. 

Defects  in  present  laws  relating  to  bridges  across  the  Ohio  River,  '82,  2008. 

Amendatory  act  proposed  for  Ohio  River,  '82,  2010. 

Necessity  for  general  law  applying  to  bridges  over  navigable  waters,  '82,  1813. 
Commerce. 

Power  of  Congress  to  protect,  '82, 1980.    List  of  bridges  on  Upper  Mississippi  which 
impede  commerce,  '82,  1981. 

Importance  of  coal  interests  on  the  Ohio  River  and  the  requirements  of  its  com- 
merce, '82,  2005. 

Obstruction  to  navigation  on  Chippewa  River,  Wis.,  from  existing  bridges,  '82, 1811. 
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BBIDOE  at  Arthur  KI1I*-Statkn  Island  Sound. 
Ijegrlslation. 

Bridge  authorized  by^  act  of  June  16,  1886,  '87,  337. 
Plans. 

Description  of  plans  proposed,  '87,  2635. 
En^neers* 

BOABD  OF  ENGINEBRS. 

Report  of  Board  of  1886,  '87,  2632. 
Chief  of  Engineers. 
Report,  '87.  337,  26:^7. 

Commerce. 

Dimensions  of  tows,  '87,  2633. 
Height  of  vessel  masts,  '87, 2634. 


BBI^GE  at  Beaver,  Pa«— Across  the  Ohio  River. 

(Continued  from  Vol.  I,  p.  84.) 

I«evi«iation. 

Executive  requirements,  '80,  199, 1849 ;  '87,  2655. 
Plans. 

Railroad  company  required  to  build  in  connection  with  the  bridge  a  dike  for  the 
protection  of  navigation,  '80,  199,  1849.  Mi^*  W.  E.  MerriU  reports  that  such 
dike  has  not  been  built,  '80,  1849.  Department  of  Justice  decides  that  the 
United  States  is  powerless  to  compel  railroad  company  to  build  dike,  '80, 1S52. 
Subsequent  changes  of  opinion,  '84,  1787,  1788 ;  '87,  2655. 

Board  of  Engineers  convened  in  1883  to  examine  questions  at  issue  with  a  view  of 
avoiding  le^^islation,  '84,  269.  The  Board  consider  the  bridge  as  now  built  is 
an  obstruction  to  navigation,  but  failed  to  effect  satisfactory  arrangements 
with  the  company  for  the  correction  of  the  evil,  '84,  1786;  '87,  2655.  (Lieut. 
Cols.  Craighili  and  Weitzel  and  Mi^.  Mackenzie.) 
Eni^lneers. 

Chief  of  Engineers.    Reports,  '80,  199, 1849 ;  '84,  269,  1787 ;  '87,  338,  2659. 


BBIDOE  between  Belle  Isle  and  the  American  shore  —  Across 

Detroit  River. 

Commerce. 

Conservation  of  navigable  waters  by  the  United  States,  '85,  292,  1918. 
£ng:lneers. 
Chief  of  Engineers. 
Report,  '85,  292,  1918. 


BRIDGE  at  Cairo,  111.— Across  the  Illinois  River. 

liCgrislation. 

Act  authorizing  the  bridge,  '86,  370. 
Plans. 
Plan  proposed  by  bridge  company  considered  inadmissible  by  Board  of  Engineers, 
'86^2127.     Recommendationsof  the  Board  of  Engineers,  '86,  2127.     Concurred 
in  by  the  Chief  of  Engineers. 
EnpTtneers. 
Board  of  Engineers. 
Board  report  adversely  to  a  draw  and  recommend  a  clear  headway  of  53  feet  above 
high  water,  '86,  2127.    (Lieut.  Cols.  Abbot  and  Poe  and  Mais.  Mackenzie  and 
AlTen.) 
Chief  of  Engineers. 
Report,  '86^  369, 2127. 

Commerce. 

Dimensions  of  Ohio  River  steamers,  '86,  2121.    Protests  of  commercial  interests 
against  the  bridge,  '86,  2130. 
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BBIDOE8  at  Camden  and  Pine  Blnfl;  Ark.<-AcR06fl  the  Ouaghtta 

▲KD  AaXANBAfi   S1VER8. 

£ieg[lslation. 

Bridge  aathorized  by  act  of  June  87, 1882,  '83,  271. 
Plans* 
Description  of,  *83,  1605. 

Location  of  bridge  10  miles  below  point  specified  in  act  of  June  27,  1882,  '83,  1606. 
Bridges  partly  completed  before  passage  of  act,  '83,  1607.    Dranr-span  openings 
across  Ouachita  River  only  110  feet  in  nlaoe  of  139,  as  reqniied,  '83.  1G07. 
Eecommended  by  Capt  T.  U.  Uandbury.  that  the  matter  of  the  length  of  draw- 
bridge openinfc  be  allowed  to  remain  in  abeyance,  '83,  1609,    Approved  by 
Secretary  of  War,  '83,  1610. 
Eniriaeers. 
Chief  of  Emoinbxbs. 
Report,  '83,  271,  1606. 


BBIDGE  at  Charleston,  ^F.  Va«— Across  the  Great  Kanawha  River. 
Ijeprislation. 

Cnanges  recommended  by  Board  of  Engineers,  '84,  1798,  1802. 

Plans. 

Col.  W.  P.  Ctaighill  considered  that  the  ohanncUspan  shonld  not  be  less  than  250 
feet  clear  opening,  height  of  clear  spans  not  less  than  70  feet,  '83,   1592. 
Dimensions  of  spans  referred  to  Board  of  Engineers,  '84,  1797. 
Recommendations  of  Board,  '84,  1797. 
En^neers. 
Board  of  Engineers. 
Recommend  channel-span  with  clear  opening  of  400  feet  and  its  lowest  part  at 
least  29  feet  above  the  highest  water  and  75  feet  above  low  water,  '84,  1796. 
(Lieut.  CoIh.  Craighill  and  Merrill  and  Capt.  Post.) 
Chief  of  Engineers. 
Reports,  '83,  271,  1591 ;  '84.  271,  1796. 

Commerce. 

Requirements  of  commerce, '83,  1593;  '84,  1804. 


BRIDOJB  1>etween  Cincinnati,  Ohio,  and  Covlngrton,  Ky.— Across 

THE  Ohio  River. 
I^eiplslatlon. 

Bridge  authorized  by  act  of  May  20,  1886,  '87,  337. 
Plans. 
The  Board  of  Engineers  of  1886  disapproved  the  location  of  the  bridge,  '87,  337. 
Approval  of  changed  location  and  plan,  '87,  337,  2631. 
Engrlneers. 
Board  of  Engineers. 

Report  of  Board  of  1886,  '87,  2616,  2621. 
Chief  of  Engineers. 
Report,  '87,  337,  2613. 


BRIDGE  at  Detroit^  fflUch.— Across  the  ohabhbl  between  Lake  Huron 

AND  Erie. 

(Continued  from  Vol.  I,  p.  87.) 
Plans. 

Described  and  discussed  by  Board  of  Engineers,  '80,  1854. 
Enfflneeri. 

Board  of  Engineers. 

Convened  at  Detroit  October  14^  1879,  '80,  1853.  The  Board  consider  a  tunnel 
under  the  river  the  most  satisfactory  solution  to  the  problem.  If  bridee  is 
bnllt  it  should  be  provided  with  a  draw-span  of  not  less  than  500  feet,  fixed 
spans  not  lees  than  450  feet  in  the  dear,  with  60  feet  headwav,  '80, 1^. 

Mai.  Wilson  did  not  concur  in  plan  of  bridge  with  draw^JSO,  1856.  (Lieut.  Cols. 
Raynolds  and  Michler,  and  M%|s.  Poe,  Houston,  and  Wilson.) 
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BRIDGE  at  Detroit,  Illieh.— Continued. 


Engineers — Continnod. 
Chief  of  Ekoinebrs. 
Report,  '80,  199. 
€oaiinerre« 

Statistics,  '80,  1857, 1862. 


BBIDOE  at  Dvbnque,  Iowa«— Across  the  Mississippi  Ritbb. 

(Continued  from  Vol.  I,  p.  88.) 
I^esislation. 

Tne  act  of  March  3,  1875,  fixed  the  width  of  the  draw-flpan  at  500  feet.     Bv  tho  act 
of  May  29,  1884,  this  was  reduced  to  400  feet,  '84,  271. 

Plans. 

Modifications  in  spans  discussed  by  bridge  company,  ^83, 1595, 1598.    Recommended 
by  Chief  of  Engineers,  '83,  1598.    Action  of  Congress  necessary  before  modifi- 
cation can  l>e  made,  '83,  1599. 
Modified  by  act  of  May  29, 1884,  '84,  271. 
En^neers* 
Chief  of  ENaixESBs. 
Reporto,  '83,  271,  1598;  '84,  271. 


BBIDGE  near  Fairmont,  ^F.  Ta^—AcBoss  the  Mononoahela  Riybr. 
Plans. 

Referred  to  Lieut.  Col.  Merrill  for  examination  and  report,  '85,  293,  1920.  Recom- 
mended that  site  and  plans  be  approved,  provided  that  one  channel-span  be 
arranged  with  opening  of  220  feet  and  a  clear  height  of  41^  feet,  '85,  19*22. 
Clear  span  reduced  to  140  feet,  '85, 1924,  and  the  recommendation  made  and 
approved  by  8ecret£u:y  of  War  that  the  bridge  company  be  permitted  to  build 
at  a  less  height  than  that  above  indicated,  provided  they  will  subsequently 
raise  the  bridge  if  required,  '85, 1924. 

En^neers. 

Chief  of  Engineers. 
Report,  '85,  293, 1923. 


BRIDGE  at  Fort  SnelllngT)  ]1Iinn.— Across  the  Mississippi  River. 

(Continued  from  Vol.  I,  p.  89.) 

I^eglslatlon. 

Bridge  aiKhorized  by  act  of  June  30,  1878,  '80,  199, 1869. 

Test  of  bridge  assigned  to  Capt.  C.  J.  Allen,  *80,  200.     Report  of,  '80, 1869.    . 
Engriiteers. 
Board  of  Engineers. 

The  Board  approve  of  plan,  '80,  200.     (Gen.  Terry  and  Col.  Warren.) 
Chief  of  Engineers. 

Report,  '80,  200. 


BBIDGE  (PROPOSED)  at  Georg'etown^  D.  €•— Across  the  Potomac  River. 

Legrlsiation. 

Bridge  authorized  by  act  of  February  23,  1881,  Congress  appropriating  $140,000 
therefor,  '82,  2012. 

Purchase  of  Aqueduct  Bridge  authorized  at  $85,000,  but  found  to  he  impracticable, 
'82,  2012,  2018.  Recommended  legislation,  '86,  931;  '87,  -99.  Act  of  June 
21,  1886,  providing  for  purchase  and  reconstruction  of  bridge,  '87.  899. 


78  INDEX   OF 

BRIDO£  (PROPosKD)  at  Georyetowoy  D.  €.~CoDtinaed. 
Plans. 

Location  discussed,  '82, 2015. 2023. 

Keqiiirements  of  bridges.  '82, 2024, 2027, 2033. 

Proposals  receivetl, '82, 20*23,2026. 

Estimates  of  cost,  '82,  'i0;i2. 

General  description  of  Aqaeduct.  Bridge  completed  in  1668/86,932;  '87,696. 

Plans  of  new  bridge.  '87,  902-908. 

Enipineers* 

Chikp  of  Enginkers. 

Reports, '82,  2t>3,2013;  ^87,  104.905. 
Enowekrs  in  Charge. 

8.  T.  Abert.  U.  S.  C.  E.    Report,  '82, 2014, 2022, 2027. 

Lieut.  Col.  P.  C.  Haines.    Report,  '87, 898. 


BRIDOE  (Aqueduct)  at  Oeoripetow^n,  D.  C— Across  thx  Potomac  River. 
Legrislation. 

History  of,  '86,  931. 

Senate  resolution  of  February  25, 1886,  calling  for  an  examination  of  piesent  con- 
dition of  bridge  and  its  safety  when  the  aqnednot  is  filled  witii  water,  '86, 
148. 
Plans. 

General  description  of,  '86, 932. 
Condition  of  bridge  in  1^86, '86, 933. 
Repairs  required, '86, 947. 

fing^ineers. 

Chifp  of  Enoinicers. 
Report  on  condition  of  bridge  in  18^<6, '86, 148 ;  '87,898. 


BRIDGE  at  Hendersonvllie,  Ky.—AcRoss  the  Ohio  Rivbr. 
I^eirislation. 

Briilge  tiutliorized  by  act  of  December  17, 1872,  '82, 1990. 
Plans. 
Description  of  spans  proposed, '82, 1891. 
Changes  in  plan  approved  by  Board  of  Engineers  made  without  its  approval, '86, 

2i:i6,2139. 
Moditicatious  subsequently  approved, '86, 2140. 
Board  of  Engineers  recommended  plan  submitted  by  railroad  company  for  approval, 

'82,  VM^. 
(Lient.  Col.  Comstock,  Majs.  Weitzel  and  Merrill.) 
Engrineers. 
Chikf  of  Exoinekrs. 
Reports,  '82, 263, 1989 ;  '86, 370. 2138, 2140. 
Commerce. 
Requirements  of  the  Ohio  River,  '82, 1990. 


BRIDOE  at  Keithsbnrghy  111.— Across  the  Mississippi  Biteb. 

I^eg^islation. 

Bridge  authorized  by  act  of  April  26, 1882,  '86, 369. 
Plans. 
After  certain  modiBcations  the  plan  and  location  were  approved  by  the  Seoietary 
of  War, '86, 369, 2111. 

Engrineers. 

Chief  of  Engineers. 
Report, '86, 369, 2111. 
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BBIDOJB  at  liiUle  Rock,  Ark.— Across  the  Arkansas  River. 

(Continued  from  Vol.  I,  p.  92.) 
JLegrislatloii. 

Bridge  autborized  by  acts  of  July  1, 1870,  and  May  31, 1872,  '81, 2010 ;  '84, 270, 1789. 

Plans. 

Requirements  of  Congress,  '81, 2010. 

Flan  as  proposed  by  bridge  conipauy,  '81, 2013. 

Board  of  Surveyors  convened  at  Little  Rock.    Board  do  not  consider  that  the  bridge 

as  at  present  planned  fulfills  tiio  reqairemeuts  of  commerce,  '81, 2013. 
Modifications  recommended  by  Maj.  M.  B.  Adams  concurred  in  by  the  Chief  of 
Engineers  and  approved  by  the  Secretary  of  War,  '84, 1790, 1791. 
Eng^ineers. 
Chief  of  Engineers. 
Reports,  '81, 267 ;  '84. 270, 1789. 


BRIDGE  at  liOUisville,  Kjr.— Across  thb  Ohio  Riybb. 

CContinued  from  Vol.  I,  p.  92.) 

Ijeg^slation. 

Bridge  authorized  by  act  of  December  17, 1872,  '82, 1986.    Requirements  of  State  of 
Ohio,  '82, 1987. 
Plans. 
Modification  of  previous  plans,  '82, 1986. 
Approval  of  plans  by  Board  of  Engineers,  '82, 1988. 

Board  of  Engineers  recommend  that  the  plans  adopted  by  railioad  company  be  ap- 
proved, '82, 1988. 
(Lieut.  Col.  Comstock  and  Migs.  Weitzel  and  MeirilL) 
Enirineers* 
Chief  of  Enoixbers. 
Report,  '82, 263, 1988. 


BRIDGE  near  Iffleroiiiv  Ind.— Across  Wabash  Bmn. 

l«eii:islation. 

Bridge  authorized  by  act  of  June  30, 1879,  '82, 263. 
Plans. 

Approval  of,  recommended  by  Chief  of  Engineers,  '82, 2011.    . 
Engrineers.  * 

Chief  of  Engineers. 
Report,  '82,  263, 2011. 


BRIDGE  (STONB  ABCH)  at  MinneapoliSy  ]IIinii«—AcB088  thb  Mississippi 

River. 

Plans* 

An  arch  bridge  of  stone  of  4  spans  of  .125  feet  each,  '86,  2112. 
Eng^ineers. 

Board  of  Engineers. 
Convened  to  consider  the  effect  of  such  a  bridge  upon  the  works  of  the  United 

States  for  the  preservation  of  the  Falls  of  Samt  Anthony,  '86,  2111. 
Ihe  Board  did  not  think  these  works  would  be  Jeopardized  by  the  constraotion 

of  the  proposed  bridge,  '86^  2113. 
(Lieut.  Col.  Foe,  M%js.  Mackenzie  and  Allen.) 
Chief  of  Enginbbbs. 
Report,  '86, 369. 
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BRIDGE  near  New  JLondon,  Conn.— Across  Thahjbb  Bivsb. 

Leirtolation. 

Bridge  aathorixed  by  act  of  March  3, 1883,  '84,  969. 
Plans* 

The  following  modifications  were  reoommended  by  Board  of  Engineers  and  ap- 

E roved  by  Secretary  of  War:  The  bridge  to  be  raised  so  as  to  leave  a  clear 
eight  of  30  ftet  at  high  water;  the  draw  to  be  provided  with  suitable  pier 
rests;  a  steam  fog-signal  and  suitable  lights  to  be  attaobed  to  the  bridge,  '84, 
1770. 
(Col.  Newton,  Lieut.  Col.  Elliot,  and  Mai.  McFarland,  U.S.Annyy  and  Capt.Phy- 
thian  and  Commander  Mahau,  U.  S.  l^avy.) 
Engineers. 
CuiKV  or  Enginbsbs. 
Beport,  '84, 269. 


BRIDGE  ef  IVorthem  Paeiflc  B.  B.  Co.— Across  Sautt  Louis  Riysb, 

Minn,  and  Wis. 

Ijei[l9lation. 

Bridge  authorized  by  act  of  February  27, 1873.  '85, 293.    Beqnirementsof  act,  '85, 

1927. 

Plans. 

Reason  for  change  in  location  proposed  by  railroad  company,  '85, 1925, 1927. 
Plan  described  as  proposed  by  railroad  company,  '85, 1929.    Modifications  recom- 
mended by  Board  of  Engineers,  '85,  1930. 
Draw  on  Wisconsin  side  sul^equently  provided  for,  *85, 1935. 
Enipineers. 
Board  of  Engineers. 
Convened  to  consider  and  report  upon  plan  and  location  of  bridge,  '85,  1928. 
Board  recommended  approval  of  plans  with  following  modifications:  Omission 
of  open  span  between  the  draw-span  and  Rice's  Point,  and  that  the  company 
shall  construct,  whenever  required,  a  draw  near  the  Wisconsin  shore,  '85, 1930. 
(Lieut.  Col.  Poe,  Majs.  Mackenzie,  and  Allen.) 


BBIDGE  at  Point  Pleasant^  ^F.  Ta.~AcR08S  the  Ohio  Riveb. 

Plans. 

Coal  exchange  at  Pittsburgh  recommend  change  of  location  in  piers  proposed  by 
the  bridge  company,  '82,  WOOO.    Modification  accepted  by  company,  '82,  2000. 
Eng'Ineers. 
Board  of  Engineers. 
Recommeuded  approval  of  plans  provided  channel-span  is  changed  to  positiou 
suggested  by  coal  ezchauKo,  and  that  the  lowest  part  of  bridge  be  at  least  40 
feet  above  high  water,  '82,  2000. 
(Lieut.  Col.  Conistock,  Majs.  Weitzel  and  Merrill.) 
Chief  of  Engineers. 
Report,  '82,  2fi3,  1998. 


BRIDGE  at  Portlandy  Oregron— Across  the  Wiliambttb  Riyeb* 

(Continued  fron^  Vol.  I,  p.  95.) 
I^eg^jslation. 

State  legislation,  1878,  authorizing  construction  of  bridge,  '82,  2043,  2044;  '87, 

*cioy. 
Plans. 
General  description  of  bridge  proposed,  '82,  2052,  2080. 
Opposition  to  construction  of  bridges  at  location  proposed,  '82,  2044,  2046,  2058, 

2068. 
Constrnction  of  bridge  commenced  in  1880,  '82,  2050.    Width  of  spans  considered 

inadequate  and  location  of  bridge  improper,  '82,  2064. 
Action  of  Department  of  Justice  toward  proteotinir  the  riirhts  of  the  United  States, 

•82,2067,2072.  r  ©  a  , 
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BRIDGE  at  Portland,  Oregon—Continued. 

Plans^Continued. 
Inj  a  notion  granted  agftinet  oonstraotiou  of  bridge  by  United  States  ciionit  court. 

18m,  '82,  2082,  2094. 
Petition  in  18%  for  coastmotion  of  bridge,  '85,  1918. 
CSniPineers. 
Chikt  of  Enoinkbrs. 
Reports,  '82,  263;  '85,  292;  '87,  339. 

BOABD  OF  EnOINKKRS. 

Report,  '87,  2663-2669. 
Commerce. 

Requirements  of,  on  Willamette  River,  '82.  2046,  2047,  2051,  2056,  2083,  2091. 


BRIDGE  across  the  Eastern  Branch  of  the  Potomac  River* 

A  pproprlatlon. 

18^7 $110, 000, '87,  911. 

Enfrineers. 

Board  of  Engine rrs. 

Coovened  by  S.  0.  No.  61,  C.  of  E. ,  1887,  to  consider  bridging  the  Eastern  Branch  of 
the  Potomac  River.    Report,  '87,  923. 

(Lieut.  Cols.  Wilsou  and  Hains  and  MaJ.  Lydeoker.) 
Chief  of  Enoinkrrs* 

Report,  '87,  105, 340, 917. 
Enoinerr  in  Chargk. 

Lieut.  Col.  P.  C.  Hains.    Report,  '87,  911. 
Projects. 
Description  of  bridge,  '87,  912, 915, 918, 924. 


BRIDGE  at  Rouse's  Point,  IV.  T.— Across  Laxb  Champlaut. 

Ijegrlslation. 

Bridge  authorized  by  act  of  February  24, 1883,  '83,  271. 
Plans* 
The  Chief  of  Engineers  recommends  that  the  plans  and  location  of  the  bridge  be 
approved,  '83, 1611. 


BRIDGE  at  Sabnla,  Ioi¥a— Across  the  Mississippi  Riveb. 

EiCiPislation. 

Bridge  authorized  by  act  of  April  1,  1872,  '81,  268. 
Plans. 
Requirements  of  Congress,  '81,  2015. 

Maj.  A.  Mackenzie  reports  that  the  plans  and  location  of  bridge  as  proposed  by  the 
railroad  company  interfere  as  little  as  possible  with  the  requirements  of  navi* 
gation,  '81,  2016,  2018. 
EniTlneers. 
Chief  of  Engineers. 
Report,  '81,268,2016. 


BRIDGE  at  Saint  I^onis,  /Ho.— Across  the  Mississippi  River. 

Ensrineers. 

Board  of  Engineers. 
Report  of  Board  of  l8o6.    The  Board  was  decidedly  of  opinion  that  a  low  bridge 
with  a  draw  should  not  be  authorized  below  the  moutn  of  the  Missouri  River, 
•87,  338, 2638. 
Chief  of  Engineers. 
Report,  '87, 338. 

1448  EN 6 
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BRIDGE  at  Salenif  Oreiron— Across  thb  Willambttb  Rivbr. 

I^egrlslation. 

Bridge  aathorieed  by  act  of  July  29, 1886. 
Plans. 
Bridge  already  bailt  when  plans  ^ere  submitted  for  approval.    The  Board  of  Engi- 
neers consider  that  with  slight  modifications  the  bridge  will  not  be  a  seriona 
obstraction  to  navigation,  '87,  339, 2687. 
Enirineers. 
Board  of  Engineers. 

Of  1887.    Report.  '87,  2683. 
Chief  of  Engineers. 
Report,  '87,  339. 


BBIDOE  at  Selma,  Ala.— Across  the  Alabama  River. 

Plans* 

It  having  been  represented  that  the  bridge  was  likely  to  create  an  obstrnction  to 
navigation  a  Board  of  Engineers  was  convened  in  1886  to  consider  and  report 
upon  the  question,  '86,  370, 2136. 
Eni^ineers. 
Board  of  Engineers. 
The  bridge  considered  an  obatmction  to  navigation,  and  it  was  recommended  th«t 
the  bridge  company  be  required  to  prepare  a  channel  between  pivot-span  and 
north  bank  for  the  passage  of  boats  at  all  stages  exceeding  a  24-foot  stage,  and 
in  addition  to  provide  such  future  facilities  to  navigation  as  may  be  required, 
'86,  2136. 
Chief  of  Engineers. 
Report,  '8e,  370. 2136. 


BRIDGE  at  Shreveporf,  La.— Across  the  Red  River. 

Plans. 

Formation  of  sand-bar  under  draw  of  bridge  and  obstruction  to  navigation.    Ha 
action  taken  for  its  removal  by  bridge  authorities,  '87,  339,2671. 
Engrineers. 
Chief  of  Engineers. 
Report,  '87,  339, 2671. 


BRIDGE  of  the  Slonx  City  and  Pacific  R.  R.  Co.— Across  the 

Missouri  River. 

(Continued  from  Vol.  I,  p.  98.) 

Lievlslation. 

Bndge  authorized  by  act  of  June  27,  1882,  '83,  271. 
Plans. 
Maj.  C.  R.  Snter  considered  that  if  the  bridge  is  located  and  built  as  projected  it 
will  form  no  unnecessary  obstruction  to  navigation,  '83,  1603. 
Engrlneers. 
Chief  of  Engineers. 
Report,  '83,  271, 1603. 


BRIDGE  beloi¥  Falls  of  Saint  Anthony— Across  the  Upper  Missis- 
sippi River. 

(See  Bridging  the  Navigable  Waters  of  the  United  States.) 


BIVEBS   AND   HABB0R8.  83 

BRIDGE  at  Tan  Baren,  Ark.— Across  Arkansas  River. 

Ifegislation. 

Bridge  anthorized  by  act  of  Jaly  3, 1883,  '84,  270. 
Plans. 
Plaos  as  originally  proposed  were  modified  by  the  recommendations  of  a  Board  of 
Engineers.    The  railroad  company  objected  to  the  changes.  '  In  1884  the  rail- 
road company  proposed  to  constract  at  its  own  expense  any  work  which  might 
snbseqaently  be  found  necessary  for  the  maintenance  of  navigation.    The 
Chief  of  Engineers  therenpon  recommended  the  a^roval  of  original  site,  which 
was  approved  by  the  Secretary  of  War,  '84,  270, 1792, 1796. 
Bnglneerflu 
Chief  of  ExoiNExas. 
Report,  '84,  270, 1792. 


BRIDGE  between  ^Fashiniirton  andl  Arlington,  D.  C.—Across  thb 

Potomac  River. 

(Continued  from  Vol.  I,  p.  95.) 
I«e^slation. 

By  Senate  resolution  of  May  24, 1886,  the  Secretary  of  War  was  directed  to  examine 
into  the  expediency  of  constructing  a  Gk>vemment  bridge  at  this  point,  '86, 892. 
Plans. 

Description  and  estimates  for  proposed  bridge,  '86,  892,894,897. 
Bnglneers. 
Chief  of  Enoinsbrs. 
Beport,  '86^  892. 


BBIDOE  at  IVIieelIng,  ^F.  Ta«— Across  tbs  Ohio  Biybii. 

(Continued  from  Vol.  I,  p.  98.) 
I«e^slation« 

Bridge  anthorixed  by  act  of  December  17, 1872,  '82,  1992.    Supplementary  act  of 
February  14, 1883,  '84,  1772. 

Plans* 


Description  of  span  opening  proposed  by  railroad  company,  '82,  1996. 
Modifications  and  recommendations  of  the  Board  of  Engineers,  '82, 1997.    Accepted 
by  the  bridge  company,  '82,  1998.    Plans  as  modified  approved  by  Board  of 


Engineers,  '84,  1776. 
Engineers* 

Board  of  Engineers. 

Becommend  modifications  in  plans  submitted  by  the  bridge  company,  '82, 1997. 
Modifications  made  and  approved  by  Board,  '84,  1776. 

(Lieut.  Col.  Comstook,  Majs.  Weitzel  and  Merrill.) 
Chief  of  Engineers. 

Beports,  '82,  263, 1994  ;  '84,  269, 1773. 


BBIDGEPOBT  HABBOR,  COMIV.— Improtembnt  of. 

(Continued  from  Vol.  I,  p.  81.) 
Appropriations. 

lW36-^9 $175,000 

1880 10, 000, '80,  463. 

1881 10,000,  '81,604. 

1882 10,000,  '82,619. 

ieS4 5, 000, '84,  652. 

1886 20, 000, '86,  645. 

Total 230,000 

1888 10,000,  actof  August  11, 1888. 

List  of  appropriations,  '83,  520;  '84,  654 ;  VB6,  645;  '87,  611. 
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BRIDOEPOBT  HABBOB,  COlVlV.-ContLiioed. 

Contracts* 

1879.  H.  N.  A,  A.  J.  Beardaley,  for dred^o|{,  at  15  cents  per  oubio  yard,  '80,  402. 
Id80.  U.  N.  dc  A.  J.  Beardaley,  for  dredging,  at  10  and  20  cents  per  cnbic  yard, 
•81,  603. 
1H81.  H.  N.  dc  A.  J.  Beardsley,  for  dredging,  at  10  cents  per  cubic  yard,  '81,  604. 
ldJ!^i.  H.  Da  BoiB  A  Sons,  for  dredging,  at  9^^  cents  per  cnbic  yard,  '83,  521. 
188.'>.  H.  Da  Bois  A.  Son^',  for  dredging,  at  7i  cents  per  cubic  yard,  '85,  651. 
IHUQ.  A.  J.  Beardaley  A  Co.,  for  dredging,  at  5^^^  cents  per  cubic  yard,  '87,  612. 
Enirlneers. 
Chief  of  Engineers. 

KeportH,  '80,  79 ;  '81,  94 ;  '82.  95 ;  '83,  90 ;  '84,  97  ;  '85,  85 ;  '86,  06;  '87,  49. 
£nui\rer8  in  Cuarge. 

iM.ij.  J.  W.  Barlow,  Iej75-'d3.    Keports,  '80,  462;  '81,  603;  '82,  617. 

lAvut.  Col.  W.  McFarland,  18H3-'86.    Beporto,  '83,  520;  '84.  652;  '85,  651. 

Lieut.  Col.  D.  C.  Uouaton,  1866-'—.    Reports,  '86^  644;  '87,  610. 
Operations. 

1H79-'H0.  »9,417  cubic  yards  dredged,  '80,  462. 

HHO-'Sl.  70, 703  cubic  yards  dredged,  '81,  604. 

I8dl>'82.  90,  000  cubic  yards  dredged,  '82,  618. 

l,-iHi_'83.  90, 561  cubic  yards  dredged,  '83,  520. 

l8d;^-'84.  No  operations  for  lack  of  funds,  '84,  651. 

1884-'85.  59.35*i  cubic  yards  dredged,  '85.  651. 

18**r>-'86.  No  operat  ions  for  lack  of  funds,  '86,  645. 

18^r>-'d7.  'i61,960  cubic  yards  dredged  from  channel,  '87,  610. 

Projects. 

The  projects  of  1871-75  proposed  the  formation  of  a  channel  of  navigable  width 
and  12  feet  deep  from  Long  Island  Sound  to  the  lower  bridire,  at  estimated  coat 
of  $i:^,000  for  dredging ;  also  a  riprap  Jetty  1,380  feet  long  from  Long  Beach,  at 
a  cost  of  $35,000,  '80,  46*^.    This  work  was  completed  in  1880  under  aggresate 
appropriations  amounting  to  $195,000,  when  MaJ.  Barlow  proposed  toe  widen- 
ing to  600  feet  of  the  channel  from  the  inner  beacon  to  the  steam-boat  wharfl 
Estimated  cost,  $60,000,  '81,  604  ;  '85,  651 ;  '86^  644  ;  '87,  610. 
Surveys. 
Maps. 
'82.  618 ;  '85,  65-2 ;  '87,  612. 


BBOAD  CREEK,  DEI^.—lMPBovKimrr  cnr. 
(Continued  from  Vol.  I,  p.  99.) 

Appropriations. 

1880 $5,000,  '80,643. 

1881 10,000,  '81,886. 

1882 5.000,  '82,  a^J. 

1886 ^10,000,  '87,  844. 

Total 30.000 

IHr'ri 5,000,  act  of  August  11, 1888. 

Commerce. 

JiiHtiticatiou  of  Improvement,  '80,  642;  '81,  885;  '85,  880. 
Contracts. 

18r<l.  G.  W.  Parsons,  for  dredging,  at  23^  cents  per  cubic  yard,  '81,  887. 
Engineers. 
Chief  of  ENomBKBS. 
Reports,  '80,  103,  110;  '81,  139;  '82,  135;  '83, 138;  '84,  145;  '85,  130;  '86^  128; 
•87,  95. 
Engineers  in  Charge. 
Lieut.  Col.  W.  P.  Craighill,  1880-'85.     Reports,  '80,  640 ;  '81,  885 ;  '82,  857 ;  '83, 

680  *  '84  903 
W.  F.'  Smith,  U.  S.  Agent,  1885-'—.    Reports,  '85,  880 ;  '86>  863 ;  '87,  843. 
Assistants. 
J.  L.  Seager,  '80,  640. 
O.  W.  Pearsons.     Report,  '81,  887. 

*  Improving  Nantiooke  Rirer,  Del.,  '87,  843. 
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BROAD  GREEK.  DE  L.— Cootinaed. 

Operations. 

1880-'82.  Cut  di-edged  about  7.00Q  feet  long  and  92  feet  wide,  '82,  657. 
1882-'d3.  CoDtmaatioQ  of  dredgiDg,  '83,  600. 
1883~'87.  No  operations,  '84,  903;  '85,  880;  '86,  128;  '87,  95. 
Pbyslcal  CbaracterisUcs. 
Broad  Ci*eek  described,  '80,  641. 
Projecls. 
By  Lient.  Ool.  Craighill,  1880.  for  the  formation  of  a  channel  60  feet  wide  and  7  feet 

deep  by  dredging  from  its  month  to  Laurel,  supplemented  by  wing-dams  and 

training-walb.    Estimated  cpet,  $60,000,  '80,  641. 
lu  1883  Ool.  CL'aighill  considered,  after  an  aggregate  appropriation  of  |20,000,  that 

farther  dredging  without  regulating  works  would  be  useless  and  estimated  that 

$32,625  would  be  required  for  the  completion  of  the  project  inrolving  such 

regulating  works,  '83,  681. 
Surveys. 
Ordered  by  act  of  March  3,  1879,  '80,  110.    Made  under  direction  of  Lieut.  Col. 

Craighill,  1880,  '80,  640. 


BROAD  €REEK,  IHD.— Examination  ov. 

Eni^lneers. 

Chikf  of  Engineers. 

Reports,  '81,  150 ;  '82,  144. 
Enoineerb  in  Charge. 
Lieut.  Col.  W.  P.  Craighill.    Report,  '82,  94a 
Plans. 
By  Col.  Craighill,  1882,  for  the  formation  of  a  dredged  channel  8  feet  deep  at  mean 
low  .water  and  150  feet  wide  on  the  west  side  of  Kent  Island ;  also  an  interior 
basin  800  teet  square.    Estimated  cost,  $60,000,  '82,  948. 
Surveys. 
Examination  ordered  by  act  of  March  3,  1881.    Made  under  the  direction  of  Col. 
Craighill,  '82,  948. 


BROADKIIiN  RITER,  DEL.— Improybmknt  of. 

(Continued  from  Vol.  I,  p.  99.) 
Appropriations. 

1873-^79 $10,000 

ISrtO 5,000,  '80,587. 

1881 5,000,  '81,  780. 

1882 5,000,  '82,  768. 

ToUl 25,000 

1888 10. 000,  act  of  August  11. 1888. 

Statement  of  appropriations,  '87,  834. 
Contracts. 
1885.  The  American  Dredging  Company,  for  dredging,  at  12  cents  per  cnbic  yard, 
'86,863. 
Eoi^ineers. 
Chief  of  Engineers. 
Reports,  '80,  95;  '81,  122;  '82,  121;  '83,  121;  '84,  130;  '85, 130;  '88,  128;  '87, 
90. 
Engineers  in  Charge. 
Col.  J.  N.  Macomb,  1878^81.    Reports,  '80,  587  ;  '81,  780,  782. 
Capt.  W.  Ludlow,  1881-'82.    Report,  '82,  768. 
Lieut.  Col.  a  Weitzel,  1882-^84.    Report,  '83, 623. 
Maj.  W.  H.  Heuer,  ld84-'85.    Report,  '84, 828. 

W.  F.  Smith,  U.  S.  Agent,  188S-'— .    Reports.  '85, 879 ;  '86, 863 ;  '87, 834. 
Assistants. 
J.  H.  Odiome.    Report,  '83, 624. 
J.  M.  Stewart.    Report,  '84, 828. 


86  INDEX   OF 

BBOADKIIiM  BITER,  DEJL.-CoiitinQed. 

Operations. 

1872^'85.  OperatioDS  suspended. 

1885-'86.  92,737  oubio  yards  dredged  between  month  of  rirer  and  Milton,  Del.,  '86, 

8B2. 
1886-'d7.  No  operations  for  lack  of  funds,  '87,834. 

Projects* 

By  Col.  Macomb,  1881,  for  the  formation  of  a  river  entranoe  below  Junction  of  Lewes 
and  Broadkiln  Creeks,  so  as  to  obtain  by  dredging  and  oonstrnction  of  a  de- 
flecting Jetty  a  channel  6  feet  deep  at  mean  low  water.  Estimated  cost,  $51,500, 
•81, 7&4. 


BBOAD  LYBTiy  MAWIEN  AMD  LINK  HOBM  BATS,  TA.— Examina- 

HON  or. 

(Continued  ftom  VoL  I,  p.  99.) 
Enifineers. 

Chief  or  Enginksha. 

Report,  '80. 1^. 
Enginkkk  in  Charge. 

Capt.  C.  B.  Phillips.    Report,  '80, 900. 
Assistant. 
F.  W.  Frost.    Report,  '80, 901. 
Pbyslcal  €haraeterisUc«« 

The  bays  described,  '80, 901. 
Plans. 
Capt.  Phililps  considered  that  it  would  be  useless  to  attempt  an  improvement  of 
the  interior  bays  unless  the  project  should  include  the  improvement  of  entrance 
to  Lynn  Haven  Bay,  which  would  be  too  expensive  to  be  warranted- by  the  re- 
quirements of  commerce,  '80,  901. 
Survey* 
Ordered  by  act  of  March  3, 1879,  '80, 125.    Made  under  direction  of  Capt.  Phillips, 
1879, '80, 900. 


BBOAD  B1T£B,  N.  €•— Examination  or. 

(See  also  Broad  River,  S.  C.) 
EniTlueers. 

Chief  or  Engineers. 

Report.  '84, 177. 
Engineer  in  Charge. 
Capt.  J.  Mercur.    Report,  '84, 1058. 
Plans* 
Capt.  Mercur,  in  18H:{,  did  not  consider  the  river  worthy  of  improvement  nor  the 
work  a  public  necessity,  '84, 1058. 
Surveys. 
Examination  ordered  by  act  of  August  2,  1882.    Made  under  direction  of  Capt. 
Mercur,  '84, 1058. 


BBOAD  BlT£Bf  8.  €• —Examination  or. 

(Continued  from  VoL  I,  p.  100.) 
Commerce* 

Justification  of  improvement,  '80, 1011, 1013, 1026. 
Eng^lneers* 
Chief  of  Engineers. 

Report,  '80, 132. 
Engineer  in  Charge. 

Lieut.  Col.  G.  A.  Qillmore.    Report,  '80,  1010. 
Assistant. 
J.  P.  Carson.    Report,  '80, 1013. 
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BROAD  RITEB,  S.  C— Continned. 

Plans. 

By  Col.  GlUmore,  1880,  for  the  formation  of  a  channel  for  pole-boat  navigation. 
Estimated  cost,  $90,000,  '80, 1013. 
Physical  Characteristics. 
^  Described,  '80, 1014. 
Survey. 
Ordered  by  act  of  March  3, 1879,  '80, 132.    Made  nnder  direction  of  Col.  Gillmore. 
1880,  '80, 1010. 


BRONX  RITER,  N.  ¥.— Survey  of. 

C^^mmerce. 

Statistics,  '81,  665. 
Eng'iBeers. 

Chief  of  Engineers. 

Keports, '80,85;  '81,108. 
Engineer  in  Charge. 

Col.  J.  Newton.    Beport, '81, 66b 

R.  H.  Talcot.    Report,  '81, 666. 
Physical  Characteristics. 

Described,  '81, 666. 
Plans. 

By  Col.  Nev?ton,  1881,  for  improvement,  b^  means  of  dredging  and  dikes,  so  as  to 
obtain  a  channel  from  30  to  50  feet  wide  and  from  4  to  5  roet  deep  at  mean  low 
water.     Estimated  cost,  |i:^,275,  '81, 666,  667. 

Survey. 

Ordered  by  act  of  Jane  14, 1880,  '80,85. 


BROWN STIIiliE,  IVEB.       (See  Missouri    River   between  mouth  and 

Sioux  City.) 


BBUNSWICK  HARBOR,  HIE.    (See  Androscoogik  River.) 


BRIJIVSWICK  HARBOR,  O A.— Improvement  or. 

(Continued  from  Vol.  I,  p.  100.) 

Appropriations. 

1836-^79 $30,000 

18H0 10. 000, '80, 963. 

1881 5, 000, '81, 1115. 

1882 25, 000, '82, 1182. 

1884 10, 000. '84, 1120. 

1886 22, 500, '86, 1116. 

Total 102,500 

1H88 35,000,actof  August  11, 1888. 

Commerce. 

Importance  of  improvement. '81, 1115,1118;  '83,926;  '86,1115;  '87,1186. 
Contracts. 

1880.  J.  Brady,  for  jetty  construction;  J.  E.Walter,  for  dredging,  at  1^  cents  per 
cubic  yard,  '80, 963. 

1881.  J.  £.  Walter,  for  dredging,  at  24^  cents  and  33^  cents  per  cubic  yard,  '81, 1116. 

1882.  J.  £.  Walter,  for  dredging,  at  27  cents  per  cubic  yard.    J.  C.  Provost,  for  jetty 
construction,  '83, 922, 923. 

1884.  J.  8.  Howell,  for  jetty  construction,  '85, 1225. 
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BRUNSWICK  HARBOR,  OA.-Continiied. 

Engineers* 

Chief  of  Enqinbkrs. 
Reporu,  '80,  129;  '81,175;  '82,  170;  '83,  IflO;  '84,188;  •85,188;  '86,187;  '87, 
151. 
Engineer  in  Charge. 
Col.  Q.  A. GUlmore,  1A7&-'— .    Reports, '80. 959;  '81. 1112;  '82, 1178;  '83, 919 ;  '84, 
1118;  '85,l-^i4;   86,1112;  '87,  Ub4. 

S.  L.  Tromon  t .    Reports,  '80, 964 ;  '81, 1 1 16. 
Lieat.  T.  N.  Bailey.    Report.  '83,923. 
W.  R.  Curfcig.     Report,  '85, 1227. 
Lieut.  O.  M.  Carter.    Report, '86, 1116;  '87,1188. 
Operation*. 
l879-'80.  Construction  of  jetty  commenced ;  1,848  cubic  yards  dredged  from  shoal, 

'80  961. 
1880-'8L  830  linear  feet  of  Jetty  built,  34.160  cubic  yards  material  dredged,  '81, 1113. 
1881-'o2.  1,319  linear  feet  jetty  built,  16,016  cubic  yardn  dredged,  '82, 1179. 
1882-'e3.  2,405  linear  feet  Jetty  built,  28,484  cubic  yards  material  dredged,  *83, 920, 

923. 
1883-'84.  No  operations  for  lack  of  funds,  '84, 1121. 
lH84-'65.  Strengthening  and  raising  the  upper  eijf&  of  Jetty  by  the  use  of  6,752 

square  yards  of  mattresses  and  990  cubic  yards  of  stone,  '85, 1226. 
188.V86.  No  operations  for  lack  of  funds,  '86, 1114. 

1886-'87.  40,000  cubic  yards  dredged  from  East  River  channel,  9,674  square  yarda 
of  mattress  and  1,448  cubic  yards  of  stone  placed  in  Jetty, '87, 1186, 1189. 

Projects. 

By  Col.  Gillmore,  1880,  for  the  formation  of  a  channel  not  less  than  15  feet  deep  at 
mean  low  water  over  the  shoal  areas  below  Brunswick,  by  dredging,  and  the 
construction  of  a  low  jetty  from  the  nort.heasterly  point  of  Buzzard's  Island, 
about  4,300  feet  louff .     Estimated  cost,  $73, 1 87.50,  '80, 962. 

In  1886  Col.  Gillmore  enTargt>d  the  previous  project  to  provide  for  a  deflcctinff  dam 
across  Turtle  River  from  upper  end  of  Buzzard's  Island  to  the  shore  of  Blythe 
Island  ;  dredging  in  vicinity  of  the  Turtle  River  dam ;  the  construction  of 
short  spur-dikes  in  lower  part  of  river  to  produce  increased  contraction  ;  the 
raising  of  the  jetty  to  an  increased  height,  and  additional  dredging  on  theshoid 
in  Brunswick  River.  Estimated  cost,  $200,000,  inclusive  of  previous  appropria- 
tions of  $92,500,  '86, 1113, 1116;  '87, 1184. 

Surveys. 

Maps. 

'80,962;  '81,1116;  '83,922;  '85,1228;  '86,1116;  '87,1196. 


BRUNSWICK,  i^O.— Si  RVEY  at. 
(See  Missouri  River  brtwrbn  mouth  and  Sioux  Citt.) 


BVCKHJiliriiroiV  river,  W.  VA.— Improvrmxnt  of. 
A  ppropriatlons. 

1884 $1,.500,  '85,  1893. 

1886 1,500, '86,  1625. 

1888 1,500,  act  of  August  11,1888. 

Commerce. 
Justification  of  a  limited  expenditure  for  improvemeot  of  rlver» 'd4»  1719-;  '86^ 
1624. 
Eng^iueers. 
Chikf  of  Engineers. 

Reports,  '84,  263;  '85,  291 ;  '86,  286;  '87.  243. 
Engineers  in  Charge. 
MaJ.  W.  E.  Merrill,  1884-'85.    Report,  '84.  1718. 
Capt.  J.  C.  Post,  1885-^87.    Reports,  '85,  1892:  '86,  1624. 
Lieut.  Col.  W.  E.  Merrill,  1887-'—.    Report,  '87,  1832. 
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BUCKHANNON  RIYEIT,  W.  YA.-CoDtiDued. 
Eni^ineers — Continoed. 

ASSI 8TAN  T. 

J.  B.  Hol'brook.    Report,  '84, 1719. 
Operations. 

1864~'d5.  7  miles  of  river  cleared  of  obstraotiooSy  '85, 1893. 

188.>-'d6.  No  operatioDS,  *86, 1624. 

18d6-'87.  Channel  opened  to  Ten-Mile  Creek,  '87,  1832. 

Physical  Characteristics. 

Description  ot' river,  '84,  1718,  1720. 

Plans. 

In  m83  Maj.  Merrill  considered  that  a  comparatively  small  expenditure  would  be 
justified  for  the  improvement  of  the  river,  '84,  1719. 

Projects. 

The  project  of  1884  contemplates  the  formation  of  a  rafting  channel  from  the  Three 
Forks  to  the  town  of  Buokhannon,  a  distance  of  24^  miles,  with  a  width  of  30 
feet  and  a  depth  of  2  feet  during  four  months  of  each  year,  '85,  291. 

Surveys. 

Examination  ordered  by  act  of  August  2, 1882.  Made  under  the  direction  of  Mi^. 
Merrill,  '84,  1718. 


BVFFAliO  BATOU9  TEX.— iMPROYBmNT  or. 

(Cod tinned  from  Vol.  I,  p.  100.) 

A  pnropriations. 

1881 $25,,000, '81,  1343. 

1882 50,000, '82,  14.79. 

1884 25, 000, '84. 1306. 

1-86 18,750, '86,  1346. 

Total 118,750 

1888 25,000,  act  of  August  11,1888. 

Commerce. 

Justification  of  improvement,  '81,  1346 ;  '84,  1307. 
Contracts. 

1^1.  G.  L.  Long,  for  dredging,  at  21  cents  per  cubic  yard,  and  removal  of  trees,  at 

$190  per  mile,  '82, 1459. 
1882.  J.  J.  Atkinson,  for  dredging,  at  26  cents  per  cubic  yard ;  the  removal  of  treea 

and  stumps,  and  revetment  of  banks,  '83, 1084. 
1884.  R.  Moore,  for  dredging,  at  23  cents  per  cubic  yard,  and  removal  of  snags,  at 

$2.70  each,  '85,  1458. 
1887.  J.  J.  Atkinson,  for  dredging  and  removal  of  obstructions,  '87,  1424. 

Engineers. 

Chief  of  Enoinkkrs. 
Reports,  '80,  150;  '81,  201,  204;  '82,  198;  '83,  203;  '84,218;  '85/<^27;  '86,225; 
'87, 190. 
Engineers  in  Charge. 
M^j.  8.  M.  Mansfield,  1880-^86.    Reports,  '81, 1342, 1344 ;  '82, 1458;  '83, 1083;  '84» 

1:^;  '85,1457;  '86,1325. 
Maj.  O.  H.  Ernst,  1886-'—.    Report,  '87, 1423. 

B.  F.  Taylor.    Reports,  '81, 1344 ;  '84, 1306. 
Operations. 

1881-^2.  24,895  cubic  yards  earth  dredged  and  trees  removed  from  11-^  miles  of 

river  bank,  '82, 1459. 
1882-'83.  162,680  cubic  yards  of  earth  dredged,  971  trees  removed,  and  1,247,801 

square  feet  of  bank  cleared,  '83, 1084. 
1883-'d4.  64,943  cubic  yards  dredged  and  379  trees  removed,  '84, 1305. 
1884-'85.  78,600  cubic  yards  dredged  and  277  snags  removed,  '85, 1457. 
1885-^86.  13,500  cubic  yards  dredged  and  26  stumps  removed,  '86, 1326. 
1886-'87.  No  operations,  '87, 1423. 
Physical  Ciiaracteristics. 
Description  of  bayou,  '81, 1345;  '87, 1423. 
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BVFFALO  BATOU,  TBX.-Continaed. 

Plans. 

By  MaJ.  Mausfield,  1880,  for  the  formation  of  a  channel  between  Simm's  and  White 
Oak  Bay 008,150  feet  wide  and  12  feet  deep.    Estimated  coat,  $1,1^,341/81, 
1344, 1346. 
PriFate  and  Corporate  W^rk. 

Charter  of  the  Buffalo  Bayon  Ship-Canal  Company, '87,  14!25. 

Projects. 

By  Mi^.  Mansfield,  1880,  for  the  formation  of  a  channel  100  feet  wide  and  12  feet 
'    deep  between  Simm's  Bayou  and  mouth  of  White  Oak  Bayon,  at  Houston,  re- 
vetment of  bank,  removal  of  ttees  and  dredging.    Estimated  cost,  $385,299. 75, 
'81, 1343, 1344, 1346. 
The  locality  not  considered  capable  of  permanent  Improvement,  '87, 190. 
Surveys. 
Ordered  by  act  of  June  14, 1880,  '80, 150.    Made  ander  direction  of  MaJ.  Mansfield, 
1880,  '81, 1344. 


BUFFALO  HARBOR,  N.  T.— Improvbmxnt  of. 
(Continued  from  Vol.  I,  p.  101.) 

A  apropriallons. 

w56-'79 $1,410,495.37 

1880 90, 000.  GO, '80, 2194. 

1881.- 90, 000. 00, '81, 2423. 

1882 125, 000.  00, '82,  2436. 

Ifc84 100, 000. 00, '84, 2130. 

1886 112, 500. 00, '86,  1883. 

ToUl 1,927,995.37 

1888 22.5.000.00,act  of  August  11,1888. 

List  of  appropriations  since  1826,  '81,  2420. 
Contracts* 

1880.  Messrs.  Pratt  &.  Co.,  for  iron  for  crib  const  motion,  D.  E.  Bailey,  for  crib  oon- 
strnction,  '80. 2193, 2204.  Gibson  &  Granger  failed  to  enter  into  contract,  '80, 
2193. 

1881.  Frank  Wilson,  for  iron  work,  D.  £.  Bailey  and  E.  J.  Kingston,  for  crib  con- 
struction, '81,  2421,  2425. 

1882.  A.J.Packard,  for  iron  work,  '83,  19.'^2,  1934. 

1884.  C.  E.  Williams,  for  crib  coustructioo,  '84,  2127.  D.  E.  Bailey,  for  repairs  to 
breakwater,  '84,  2128.  1.  tarnswortb,  for  iron,  D.  £.  Bailey,  for  repair  of 
piers,  '85, 2264. 

1885.  D.  E.  Bailey,  for  breakwater  repairs,  '85,  1882. 
EB8:ineers. 

Chief  of  Engikeers. 
Reports, '80,  229;  '81,315;  '82,309;  '83,317;  '84,321;  '85,345;  '86,340;  '87, 
305. 
Board  of  Exgineers. 
Convened  at  New  York,  18d6~'d7,  to  consider  the  reconstruction  of  the  snperstroot- 

ure  of  the  breakwater.    Keport,  '87,  2:302,  2363. 
(Cols.  Casey  and  Abbot,  Lieut.  Cols.  Comstock  and  Houston.) 
Emoikeers  in  Charge. 
Maj.  W.  McFarland,  1878-^83.    Reports.  '80, 2 192 ;  '81, 2420 ;  '82, 2431. 
Lieut.  Col.  H.  M.  Robert,  1883.     Report,  '83, 1931. 
Capt.  £.  Maguire.  1883-'86.     Reports, '84, 2126;  '85,2255;  '86,1881. 
Capt.  C.  F.  Palfrey,  1^186.     '87, 2351. 
Capi.  F.  A.  Mahan,  1886-'--.     Report,  '87, 2351. 
Operations. 

l879-'80.  Breakwater  extended  by  contract  350  linear  feet;  total  present  length 

3,426  linear  feet,  '80, 219:5. 
16H0-'dl.  Breakwater  extended  694  linear  feet,  making  total  length  of  4,120  linear 

feet,  '81,  315,  2420. 
168W82.  Breakwater  extended  317  linear  feet,  making  total  present  length  of  4,437 

linear  feet,  '82,  2431. 
1882-'83.  Breakwater  extended  454  linear  feet,  making  total  present  length  4,891 

linear  feet.    Repairs  breakwater  and  light-house  pier,  '83,  1932,  1933. 
1883-'84.  Breakwater  extension  in  progress,  with  repairs  to  breakwater,  '84,  2127, 
2129.    Removal  of  wreck,  '84,  2130. 
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BUFFALO  HARBOR,  N.  ¥•— Continued. 

Operatloiifli-~ContiDiied. 
l8d4~'o5.  Breakwater  extended  80&A  feet,  making  a  total  present  length  of  5,69^ 

linear  feet,  '85,  2262.    Repairs  to  breakwater  and  soatb  pier,  '85,  2265. 
1885-^86.  Breakwater  extended  659^  feet,  making  a  total  extension  of  6,349^  feet, 
'86,  1881.    Repairs  to  breakwater,  '86,  18o3.    Cost  of  breakwater  extension, 
'86,  1883. 
1886-'87.  Repairs  to  structures,  '87,  2354. 
Physical  Charaeteristics. 
Level  of  lake  during  southwest  gale  of  October  14, 1886,  '87, 2352.    Wind  observa- 
tions, '87,  2361. 
Private  and  Corporate  Work. 
Claims  of  railroad  company  to  United  States  pier,  '80,  2195* 
Agreement  made  with  United  States,  '80,  2201. 
Question  re-opened  1»^4,  '85,  2255. 

Improper  use  of  breakwater  by  parties  mooring  rafts  thereto,  '81, 2421, 2422. 
Projects. 
The  scheme  of  improvement  as  modified  at  various  times  provides  for  two  piers  at 
the  entrance  to  Buffalo  Creek,  for  a  masonry  sea-wall  running  southwardly 
from  the  south  pier,  for  a  breakwater  about  one-half  mile  from  and  parallel 
with  the  shoal,  and  for  a  shore  arm  to  the  breakwater  from  its  southerly  end. 
Vol.  I,  p.  104,  '87, 305, 2351, 2366. 
In  1886  a  masonry  and  concrete  superstructure  was  adopted  for  the  breakwateri 

'87, 2353,  2365. 
From  1826  to  1886,  inclusive,  |1,966,480.41  was  appropriated.    Amount  estimated 
for  completion  of  exi^itiug  project,  |1, 117,500, '87,2357. 
Sarveys. 
Maps. 
'80,2204;  '81,2424;  '84,2130;  '87.2356. 


BUFFALO  BIVEB,  RIISS.— Examination  or. 

Engrlneers. 

Chief  of  Engineers. 

Report.  '85,  225. 
Engineer  in  Charge. 

Capt.  T.  Turtle.     Report,  '85,  1430. 

Plans. 

In  1884  Capt.  Turtle  did  not  consider  the  river  worthy  of  improvement,  '85, 1431. 

Surveys. 

EzamiDation  ordered  by  act  of  July  5, 1884.    Made  under  direction  of  Capt.  Turtlee 
'85,  1430. 


JBIJliKHEAD  BOCK9  B.  I.    (See  Pboyidence  River  Harbor,  bto.) 


BUBIillUGTON  BAY,  MIN^.    (See  Agate  Bay,  Minn.) 


BVBIilNGTON  HABBOB9  IOWA.    (See  Mississippi  River,  from  Saint 

Paul  to  Des  Moines  Rapids.) 


BIJBL.Ii«GT01W  HABBOB,  VT.— Improvbmbnt  or. 

(Continued  from  Vol.  I,  p.  105.) 
Anproprlatlons. 

l^Se-TD $426,178.20 

1880 10, 000. 00, '80,  558. 

18S1 10, 000. 00, '81,  724. 

1682 12, 000. 00,  '82,  709. 
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BVRLINOTOlf  HABBOB,  TT.-Continatta. 

A  ppropriatlons— Cod  tinned. 

ia84 50, 000. 00, '84,  2157. 

1086 18, 750. 00, '86^  1904, 

Total 526,922.20 

1688 35,000.00,  act  of  Aagnst  11,  1888. 

List  of  appropriations,  '82,  709. 
Contracts* 

1^2.  Dillabeck  &  Mnrphy,  for  rnbble-stone,  at  70  cents  per  cubic  yard,  '82,  709. 
18^.  L.  Whitney,  for  breakwater  extension,  '85,  2307. 
EiiirlBeers. 
Chief  of  Kngikbkr3. 
Reports, '80,  89;  '81,  113;  '82,  114;  '83,  325;  '84,  328;  '85,  355;  '86,  349:  '87, 
315. 
Enginkers  in  Charge. 
Lieat.  Col.  N.  Michler,  18d0-'81.    Reports,  '80,  557;  *81,  723. 
Mai.  G.  L.  Gillespie,  1881-'d2.     Report,  '82,  708. 
Maj.  W.  McFarland,  l882-'8;}.    Report,  '83, 1931. 
Lieut.  Col.  H.  M.  Robert,  188:J-'a->.     Reports,  '83,  1959 ;  '84,  2157. 
MaJ.  M.  B.  Adams,  1h85-'— .    Reports,  '85,  2307 ;  '86.  1903 ;  '87,  2406. 
Opera  tionfi. 
1879-'80.  Breakwater  extended  north  111  linear  feet ;  repairs  to  breakwater,  *80l, 

557. 
1880-'81.  Breakwater  extended  north  70  linear  feet;  repairs  to  breakwater,  '81. 

723. 
1881-82.  Breakwater  extension  in  progress,  '82,  709. 
1882-'83.  Breakwater  extended  north  50  linear  teet,  '83,  1959. 
1883-'84.  Breakwater  extended  north  50  linear  feet,  '84,  2157. 
1884-^85.  Break^vter  extended  south  200  linear  feet;  1,175  linear  feet  of  old  break- 
water repaired  by  hired  labor,  '85,  2307. 
1885-^86.  Repafrs  to  breakwater  by  hired  labor,  '86,  1903. 

1886-'87.  Slight  repairs  to  northern  end  of  breakwater,  '87,  2409.    Discussion  of 
most  economical  height  of  stone  foundations  for  breakwater,  '87,  2407. 
Projects* 
Between  1836  and  1857, 1,069  linear  feet  of  breakwater  had  been  built.    In  1867  a 
Board  of  Engineers  recommended  a  further  extension  northward  of  1,500  linear 
feet.    In  1871,  f*3l  linear  feet  of  this  extension  bad  been  made. 
Betweeb  1871  and  1874  617  linear  feet  were  added  in  a  southward  extensioD,  making 

a  total  extension  of  2,517  linear  feet,  '74,  i,  274. 
In  1874  an  additional  extension  of  2,000  linear  feet  was  adopted  at  an  estimated 

cost  of  $340,000.  '74,  275. 
In  1884,  under  an  appropriation  of  $2«'>,000,  extensive  repairs  were  undertaken  orar 

the  Dart  of  the  breakwater  built  between  1836  and  1857,  '84,  2157. 
In  1886  Maj.  Adams  proposed  a  further  extension  of  the  breakwater  both  to  the 
north  and  south  with  the  gradual  withdrawal  of  the  work  as  prolonged  into 
water  32  feet  deep,  '87,  315,2406. 
From  1836  to  1886,  inclusive,  $526,922.20  was  appropriated.    In  1887  the  cost  of  the 
completion  of  the  project  was  estimated  at  |184,250,  '87,  2409. 


BUSH  RIVER,  HID.— Examination  or. 

Cngrineers. 

Chief  of  Engineers. 

Reports,  '81,  150 ;  '82,  144. 
Engineer  in  Charge. 
Col.  W.  P.  Craighill.     Report,  '82,  949. 
Plans. 
By  Col.  Craighill,  for  the  formation  of  a  dredged  channel  to  Public  Landing  6  feet 
deep  at  mean  low  watep  and  100  feet  wide;  also  a  basin  at  Public  Landing 
200  by  400  feet ;  estimated  cost,  $30,000.    To  continue  the  improvement  to  montn 
of  James  the  cost  would  be  |27,000  additional,  '82,  950. 
Surveys. 
Examination  ordered  by  act  of  March  3, 1881.   Made  under  direction  of  Col.  Craighill. 


BIVERS   AND   HARBORS.  93 

< 

BUTTEBmiLK  CHANNEL,  NEW  TOBK  HARBOB.— iMPBOnH 

MKNT  'OV. 

Appropriations. 

IttdO t60, 000, '80,  506. 

1881 60,000,  '81,630. 

1882 60, 000, '82,  655. 

1884 10,000,  '84,  704. 

1886 56, 250, '86^  722.  . 

Total 246,250 

1888 100,000,  act  of  Augoit  11,188a 

Statement  of  appropriations,  *87,  706. 
Coiiiinerce* 

Importance  of  the  improvement,  '84,  602 ;  '86,  721 ;  '87,  707, 
Conlracts* 
^  1880.  H.  £.  Dn  Boia,  for  dredidng,  at  35  cents  per  cnbio  yard,  '81,  631. 

1881.  H.  E.  Du  Bois,  for  dredging,  at  22  cents  per  cubic  yard,  '82,  655. 

1882.  H.  £.  Da  Boia,  for  dredging,  at  22  cents  per  cubic  yard,  '83,  543. 
1884.  H.  £.  Du  Boia,  for  dredging,  at  33  cents  per  cubic  yard.  '85,  671. 

1886.  United  Statea  Dredging  Company,  for  dredsing,  at  23^  cents  per  cnbio  yard ; 
contract  annulled  and  work  proaecuted  by  U.  Da  Boia*  Sons,  at  25  cents  per 
cubic  yard,  '87,  705. 
Engriueers. 
Chief  of  Engineers. 

Keporte,  '80,  82 ;  '81,  99 ;  '82,  100 ;  '83,  96 ;  '84,  102 ;  '85,  92 ;  '86,  97 ;  '87,  60. 
Engineers  in  Charge. 

Col.  J.  Newton,  1880-^84.    Reportn,  '80,  505 ;  '81,  629 ;  '82,  654 ;  '83,  542. 
Capt.  J.  Mercur,  1884.    Keport,  '84, 701. 

Lieut.  Col.  W.  McFarUnd,  1884-'--.    Reports,  '85,  670 ;  '86»  720 ;  '87,  703. 
OperaUoBS. 
1880-'r'l.  80,000  cubic  yards  dredged,  '81,  100. 
]d81-'82.  137,545  cubic  yards  dredged,  '82,  654. 
1882-'83.  232,375  cubic  yarda  dredged,  '83,  542. 
1883-'84.  207  090  cubic  yarda  dredged,  '84,  701. 
1884-'85.  30,097  cubic  yarda  dredged.  '85.  671. 
1885-'86.  No  operationa  for  lack  of  f unda,  '86^  721. 
Aggregate  of  466,276  cubic  yanln  removed  from  1880  to  1885,  '86,  780. 
l886-'87.  89,1)25  cubic  yarda  dredged,  '87,  705. 
Projects. 
By  Col.  Newton,  in  1880,  for  the  removal  of  the  ahoal  between  Lonff  laland  and 
Governor'a  laland  to  a  depth  of  26  feet  and  to  a  width  of  850  feet  from  tbe 
Brooklyn  wharvee.    Eatimated  coat,  |210,000,  '80;  506 ;  '81,  629 ;  '86,  721. 
In  1887,  after  an  aggregate  appropriation  ox  $190,000,  Lieut.  Col.  McFarland  esti- 
mated that  |95,000  would  oe  required  to  complete  the  project,  '87,  705. 
Surveys. 
Mapb. 
'80,  506 ;  '84,  702 ;  '85,  670. 


BUZZARD'S  BAT,  MASS.    (See  Capb  Cod  ShipCaxal.) 


CABIIV  CBEEK,  ]?ID*— Examuyatiom  or. 

(Continued  from  Vol.  I,  p.  107.) 

Cominerre. 

MaJ.Craightll  conaidera  that  there  ia  no  preaent  need  for  the  improvement  of  thia 
creek,  '80,  739. 
Enifineers. 
Emoikeer  in  Charge. 
Maj.  W.  P.  Craighill,  1880.     Report,  '80,  73a 
Physical  Cbaracteristlcs. 

Deaoription,  'SO,  739. 
Surveys. 
1880,  examination  made  by  MaJ.  W.  P.  Craighill,  '80^  79^ 


94  INDEX   OF 

CACHE  BITEB,  4  RK.— Examination  or. 

* 

(Continued  from  Vol.  I,  p.  107.) 

[17,000  ftppropriftted  by  act  of  Angnst  11, 1888.] 
Ennrtiieers. 

CUIKF  OF  EnGINERRS. 

Reports,  '81,  21:^ ;  '87,  810. 

ENOINBRRS  in  (  HA  ROE. 

Mid .  W.  U.  H.  Benyanrd,  1881.    Report,  *81,  1477. 
C»pt.H.8.Taber.    Report, '87,  1547. 
Assistant. 

'     Z.  Harriiion.    Report,  '80,  1478. 
Commerce. 

Commerce  in  past  years  qnite  extenslre,  '81, 1480. 
Physical  Characteristics. 

Description  of,  '81,  1479. 

Plans. 

By  MaJ.  Benyanrd,  1880,  for  the  improTement  of  the  rlTsr  from  its  month  to  Qray^ 
Ferry,  a  distance  of  160  miles,  by  the  removal  of  snags,  logs,  and  overhanging 
trees,  at  an  estimated  cost  of  $30,316,  '81,  1478. 

By  Capt.  Taber,  1887,  for  the  removal  of  snags  between  month  and  Riverside.  EstI* 
mated  cost,|7,000,  '87,  lo4& 


CAHABA  RITEBt  ALA.— Improybmbrt  ov. 

(Continued  from  VoL  I,  p.  107.) 
Appropriations* 

188-^ 120, 000, '83.  998. 

1884 10, 000, '84,  1189. 

1886 ^7, 500, '86,  202. 

Commerce. 

Benefits  to  be  derived  from  improvement,  '81,  1236, 1233. 
Increase  of  commerce  caused  by  improvement,  *85,  1309. 
Encroachments. 

Bridges  crossing  river  without  draws,  '87,  1287. 
Engrlneers. 
Chief  of  Engineers. 

Reports,  '80,  141 ;  '81, 189 ;  '83,  191 ;  '84,  199 ;  '85,  204 ;  '86,  202 ;  '87,  170. 
Enginrkrs  in  Charge. 
Capt.  A.  N.  Damrell,  18dl-'85.     Reports,  '81,  1232 ;  '83,  995 ;  '84,  1186. 
Capt.  R.  L.  Hoade,  1885-'—.    Reports,  '85,  1295 ;  '86»  1172  ;  '87,  1287. 
Assistant. 
C.  B.  Percy .    Report,  '81,  1233. 
Operations. 
1882-'83.  5,832  overhanging  trees,  stumps,  logs,  and  snags  removed,  '83,  997. 
1883-'84.  19,750  overhanging  trees,  stumps,  logs,  and  snags  removed,  ^0  linear  feet 

of  brnsb  jetties  built,  '84,  1187. 
1884-'85.  Snag-boat  constructed,  '85,  1308. 
1185-'86.  1,516  snags,  logs,  and  trees  removedi  clearing  the  river  for  about  19^  miles, 

'86  1174 
18d6-'87.  No  operations,  '87,  1287. 
Physical  Characteristics. 

Description  of  river, '81,  1233. 
Projects. 
By  Maj.  Damrell,  1883,  to  obtain  for  the  lower  Cahaba  River  a  narlgable  channel 
from  its  mouth  to  the  town  of  Centreville,  a  distance  of  88  miles,  with  a  depth 
of  3  feet  at  low  water  and  a  width  in  open  river  of  100  feet,  in  soft  rock  and  bar 
onts,  60  feet;  this  to  be  accomplished  by  removal  of  snags,  dredging  through  soft 
rock  and  gravel  bars,  and  by  contracting  and  regulating  the  channel.    Esti- 
mated cost,  1195,000,  '83,  996 ;  '86,  202 ;  '87,  1287. 
Surveys. 
From  Centreville  to  Shade's  Creek,  81,  1232. 

*  The  sot  of  1886  proTides  th*t  no  part  shsU  be  expended  until  bridges  eroninfc  the  river  are  pio> 
Tided  with  sniuble  draws,  '87, 1287. 
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CAHOKIA  CHUTC,  J1IIS8.  RIVEB.    (See  Mississippi  Rivkb  OPPOBfn 

Saint  Louis.) 


CALAIS,  ME.    (See  Saint  Croix  Riyxr.^ 


CALCASIEU  PASS,  LA.— iMPROYSMiirr  of. 

(Continued  from  Vol.  I,  p.  107.) 

Appropriation*. 

1872-^79 $15,000 

1881 12, 000. 00, '81,  1305. 

1882 3.000.00/82,  1388. 

1886 •16.255.46, '87,  185,1379. 

ToUl 46.255.46 

1888  (Riyer  and  Pass) . .     10, 000. 00,  act  of  Aagnst  11, 1668. 
Contracts. 

1881.  O.  C.  Fobee  &  Co.,  for  dredging  the  proposed  oat  for  |10,444,  '82.  1387. 
Eng^ineers. 
Chief  of  ENonntxRS. 

Reports.  '81,  196;  '82,  192;  '83,  213;  '84,  215;  '85,  222;  '86,  220;  '87,  185,  188. 
Enqinbrrs  in  Chargs. 
Ma).  W.  H.  Howell,  1881.    Report,  '81,  1304. 

Mi^.  A.  Stickney,  1881-'84.    Reports,  '82,  1386;  '83, 1129;  '84^  1282. 
Capt.  T.  Turtle.  l8d4-'85.    Report,  '85,  1414. 
M^j.  W.  H.  Heaer,  1885-^—.    Reports,  '85.  1414;  '88,  1277;  '87, 1378,  1402. 

ASSI STANTS. 

Lieut.  O.  T.  Crosby.    Report,  '87,  1379. 
T.  L.  Raymond.    Report,  '87, 1403. 

Operations. 

Ir^Sl-'M^.  Formation  of  proposed  channel,  '82,  1387. 
1882-^86.  No  operations,  '83, 1129;  '84, 1282;  '85, 1414;  '86^  1276. 
1886~'87.  Partial  construction  of  pile  revetment  for  channel  oyer  bar,  '87,  1379. 
Physical  Ciiaracteristics. 

Refilling  of  the  previously  dredged  channel, '85,  1414;  '88, 1277;  '87,  1380. 
Plans. 
By  MiO*  Hener,  for  the  formation  of  a  channel  12  feet  deep  by  dredginff  and  pro- 
tecting jetties  across  the  bar,  at  an  estimate  cost  of  9600,000,  '8^  1&3. 
Projects. 
The  project  of  1871  proposed  improving  the  bar  at  the  head  of  the  pass  by  dredgisff 

a  channel  80  feet  wide,  1^  miles  long,  and  5  feet  deep,  at  an  estimated  cost  of 

115,000,  '71,558;  '72,  62;  '82,  1387;  '86,  1277. 
This  work  was  accomplished  in  1873-'74,  '74,  i,  73,  721. 
In  1881  the  previously  dredged  channel  having  closed,  it  was  proposed  to  reopen 

it  by  the  formation  of  a  channel  70  feet  wide  and  8  feet  deep  at  low  wateL 

Estimated  cost,  115,000,  '81,  1304;  '86. 1277. 
In  1886  the  channel  having  again  partially  refilled,  it  was  proposed  to  reform  a 

dredged  channel  100  feet  wide  and  6  feet  deep,  protected  by  a  pile  and  plank 

revetment  on  each  side,  '87, 1379. 

Snrreys. 

Examination  of  bars  at  month  of  river  and  pass  ordered  by  act  of  August  5, 1886. 
Made  under  direction  ofMiJ.  Hener,  '87,  1402. 


CALCASIEU  RITEBv  LA.— Improvbmbnt  of. 
Appropriations. 

1881  $3, 000, '81,  1301. 

1882. 7,000, '82,  1386. 

1884 6.500,  '84,  1282. 

Appropriation  transferred  to  Calcasieu  Pass,  '87,  1379. 

*  Transferred  from  Caloasieii  Biver,  La.,  by  aot  of  Angnst  6, 188S,  '87, 1879. 
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GALCAHBU  BITER,  JLA.— Continued. 

engineers. 

Chief  of  ENaiNEKiis. 
Beporta,  '80,  146;  '81,  196,  1902 ;  '82.  192 ;  '83»  211 ;  '84^  315 ;  '85, 221;  '86^  220; 
•87, 185,  188. 

ENaiNBKRS  IN  CfiLABaK. 

MaJ.  C.  W.  Howell,  lH80-'82.    Report,  '81,  1300,  1301. 
MiS.  A.  Stiokoey,  lH82-'84.    Reports,  '82,  1385 ;  '83,  1127 ;  '84,  1281. 
Capt.  'J\  Turtle,  1884-'85.    '85,  1409. 

Mig.  W.  H.  Heuer,  1885-^—.    Reports,  '85,  1409;  '86,  1276;  '87, 1378,  1402. 
Assistants. 
A.  C.  Bell.     Report,  '81,  1302. 
N.  8.  Davis.    Report,  '83,  1127. 
Lieut.  O.  T.  Crosby.    Report.  '87,  1379. 
T.  L.  Raymond.    Report,  '87,  1403. 
Operations. 
le}dG-'87.  Operations  were  delayed  to  1886  on  acoount  of  uncertainty  as  to  whether 

the  appropriations  might  be  made  ayailable  for  both  the  pass  and  riyer. 
Excavation  of  a  channel  100  feet  wide  and  6  feet  deep  commenced  in  1887  through 
bar  at  month  of  river;  13,408  linear  feet  revetment  wall  built,  '87,  1379. 

Projects* 

By  Maj.  Howell,  1881,  for  improvement  of  river  above  the  town  of  Lake  Charles  to 
Philips  Blnff  by  cleaning  channel  of  snass,  logs,  etc.,  to  a  navigable  width  and 
deptb,  and  drecTging  bar  at  foot  of  CaToasien  Lake,  at  an  estimated  cost  of 
$25,080,  '81, 196, 1302. 

Surveys. 

Ordered  by  act  of  June  14, 1880,  '80, 146.    Examination  made  by  Maj.  Howell,  1880, 

'81,  1301. 
Examination  of  lower  reach  of  river,  '83,  1127.    Examination  of  bars  at  mouth  of 

river  and  pass  onlered  by  act  of  August  5,  1886.     Made  under  direction  of 

Maj.  Heuer,  '87,  1402. 


CAIiOOSAHATGHEfi  BITEB,  FliA.^lMPROVsiOBNT  or. 

(Continued  from  Vol.  I,  p.  108.) 

Appropriations. 

18-^2 *5,000, '83,  1004. 

16H4 5,000/84,1196. 

188H  4,000, '86,  1153. 

188^^ 10,000,  act  of  August  11,  1888. 

Contracts. 

lH8'i    8.  N.  Kimball,  for  dredj^ing,  at  62i  cents  per  cubic  yard,  '83,  1004. 
lt«84.  S.  N.  Kimball,  for  dredging,  at  0^^  cents  per  cubic  yard,  '85,  1274. 
Engineers. 
Chief  of  Engineers. 

Reports,  '83,  193 ;  '84^  201 ;  '85.  197 ;  '86,  196 ;  '87, 157. 
En(hn£ers  in  Charge. 
Maj.  A.  N.  Damrell,  l<!«3-'84.    Reports,  '83,  1003;  '84,  1195. 
Capt.  W.  T.  Rossell,  1884-'86.    Report,  '85,  1273. 
Lieut.  W.  M.  Black,  1886-'—.    Reports,  '86.  1152;  '87, 1235. 
Operations. 
18H:W84.  6,905  cubic  yards  removed  by  dredging  from  bar  at  mouth,  '84,  1195. 
18e4-'85.  No  operations  for  lack  of  funds,  '85.  1274. 

188r>-'b6.  5,000  cubic  yards  dredged  from  channel  near  Fish  Bayou,  completing  proj- 
ect, '86,  1153. 
188G-'87.  Removal  of  snags  and  similar  obstructions  in  progress,  '87,  1236. 
Projects. 
By  Capt.  Damrell,  1879,  for  the  formation  of  a  channel  100  feet  wide  and  7  feet  deep 
by  dredging  and  removal  of  snags  from  the  river's  mouth  to  Fort  Myers,  a  dis- 
tance ori4  miles.    Estimated  cost,  |20,000,  '79,  864,  869;  '83,  1003;  '85,  1273. 
In  1886  $14,000  having  been  appropriated  and  the  original  project  completed,  it 
was  proposed  to  Improve  the  river  between  Forts  Myers  and  Thompson  for  ves- 
sels drawing  4  feet  by  clearing  the  river  of  obstructions  and  straightening  and 
deepening  the  channel  at  Beautiful  Plains.    Estimated  cost,  $11,000,  '87,  1286. 
fSnrvejrs. 

1887«  Surveys  made,  '87,  1236. 
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€j|l4lJJniGT  HABBOR,  ILL.— Impbovbmbnt  OV. 

(Continaed  from  Vol.  I,  p.  108.) 
A^prepriaUoiis. 

ie70-'79 1277,000 

1880 20, 000, '80, 1989. 

1881 30,000, '81,2171. 

1882 35, 000,  '82,  2242. 

1884 20, 000, '84,  1947. 

1886 10,000,  '86,  1704. 

Total 392,000 

1868 20,400,  act  of  Angnstll,  1888. 

Advantages  to  be  derived  from  Improvement,  '80,  1989. 

Contracts.  . 

1879.  Culbert  Brothers,  for  pier  oonstr action,  '80,  1987;  completed,  '80, 1987. 

1880.  G.  Hannahs,  for  pier  extension,  '81, 2172 ;  completed,  '81, 2169.    O.  B.  Qreen, 
dredf^ing,  at  15  cents  per  cubic  yard,  '81, 2172 ;  completed,  '81,  2160. 

1881.  Chicai^o  Dredging  and  Dock  Company,  for  dredging,  at  26^  cents  per  cubic 
yard,  '81,  2172 ;  completed,  '81,  2172. 

1883.  Walsh  &,  Hannahs,  for  pier  extension,  '83, 1748;  extended,  '83,  1748;  com- 

S^ted,  '84, 1946.    Calumet  and  Chicago  Canal  and  Dock  Company,  for  dredg- 
g,  at  28  cents  per  cubic  yard, '83,  1748;  extended, '83,  i74ti;  completed, '84, 

1886.  H.'fi.  Herr  &,  Co.,  for  pier  extension, '87,  2118. 
EnyHieers. 

CUIKF  OF  £nGINKBBS. 

Reports,  '80,  211 ;  '81,  286 ;  '82,  280 ;  '83,  288, 1748 ;  '84,  290 ;  '85,  313 ;  '86,  307 ; 
'87,  273. 

BOAKD  OF  EnGINSERS.     • 

Convened  by  S.  O.  No.  84,  Corps  of  Engineers,  1882,  Lieut.  Col.  Houston,  Majs. 
Smith  and  Benyanrd,  '83, 1748.    (See.PKOJBcrs.) 
ENannsxRS  in  Chabob. 
Ub\.  Q.  J.  Lydecker,  1877-^82.    Reports,  '80, 1986 ;  '81,  2188. 
M^.  W.  H.  H.  Benyaurd,  1882-'86.    Reports, '82,  2240:  '83,  1745;  '84,  1946;  '85, 

2051 ;  '86,  1704. 
MaJ.  T.  H.  Handbury,  1886-^—.    Report,  '87,  2117. 
Assistant. 
O.  A.  M.  Li^encrantz.    Report,  '82,  2243. 
Efevlslatioii. 
Act  recommended  by  Board  of  Engineers,  1S82,  for  protection  of  channel  in  Cal- 
umet River,  '83,  1750. 
Operations. 
187SM80.  200  linear  feet  pier  extension,  repairs  to  piers,  and  dredging  through  bar 

at  entrance  to  harbor,  '80,  1987. 
I8A(M81.  250 linear  feet  crib-pier  built  and  14,547  cubic  yards  of  dredging;  minor 

repairs  to  piers,  '81,  2169. 
1882-^83.  11,007  cubic  yards  of  material  dredged,  200  feet  of  crib-work  completed, 

and  piles  driven  for  pier  foundation,  '83, 1745. 
1883*'84.  Pier  extension  and  dredging;  247  cords  of  stone  purchased  for  refilling 

pier,  '84,  1946. 
1884-^85.  South  pier  extended  200  linear  feet;  repair  of  746  feet  of  plank  revet- 
ment, '85,  2051. 
188&-'86.  No  operations  from  lack  of  funds,  '86,  307. 

1886-^.  Sontn  pier  extended  150  feet.  Total  work  done  since  1870 :  North  pier 
extended  3,400  feet;  south  pier,  1,870  feet;  384,376  cubic  yards  dredged,  '87, 

Projects* 

By  MaJ.  Wheeler,  in  1870,  for  the  formation  of  a  harbor  by  the  extension  of  two 
parallel  piers  300  feet  apart  and  ex  tended  to  at  least  the  12- foot  curve.  Esti- 
mated cost,  $300,000,  '70,  104,  107;  '71,  117:  '76,  ii.  441, 442.  Modified  subHe- 
qnently  to  provide  a  channel  of  entrance  16  feet  deep  and  300  feet  wide,  '80, 
211,  1988 ;  '86^  306. 

By  Board  of  Engineers,  1882,  for  the  formation  of  a  dredged  channel  in  Cain  met 
River,  200  feet  wide  and  16  feet  deep,  from  Lake  Michigan  to  the  fork  at  Cal- 
umet Lake.    Estimated  cost,  |225,000,  '83,  1750. 

(Lient  Col.  Houston,  M^js.  Smith  and  Benyaurd.) 

1443  w 7 
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€ALURIET  HABBOR,  IJLL.-Gonti]ia6d. 

Projects— Continued. 
Approved  by  the  Chief  of  Engineers,  '83,  1748.  ^ 

In  1886,  $392,000  having;  been  appropriAtedi  $11,400  is  estimated  for  completion  of 
existing  project,  '8€b  307. 

Surveys. 

Local  survey  made,  '80,  1987. 

1882.  Survey  of  bar  at  month  of  Calumet  Biver,  '82f  3840. 
Maps. 
'80, 1988;  '83, 1746;  '84k  1946;  '85,  2051. 


CAIiVRIET  BITfiB,  ILL.  ANU  IjyD.—lMPnoyxusNT  or. 

Approprlatioiis. 

IH6A^ $50,000,  '84,  1948. 

1886 30,000,  '86,  1708. 

1888 50,000,  act  of  August  11,  1888. 

Commerce. 
Vast  commerce  interested  in  and  to  be  affected  by  improvement,  '82,  2248. 
I>escription  of  maniTfacturing  enterprises  interested,  '82,  2255 ;  '85,  2062. 
Eng^ineers. 
CHiBr  or  Engikkbrs. 

Reports,  '81,  287;  '82,  282;  '84,  290,  291;  '85,  314,  315;  '86,  308;  '87,  275,  277. 
BoABD  or  Enqinebrs. 
Convened  at  Chicago  October  6, 1882,  by  S.  O.  No.  84,  C.  £.,  to  report  upon  proposed 

improvement  of  Calumet  River,  '83,  1748. 
(Lieut.  Col.  Houston  and  Mi^s.  Smith  and  Benyaurd.) 
Engineers  in  Charge. 
Mai.  W.  H.  H.  Benyaurd,  1881-'86.    Reports,  '82,  2247 ;  '83, 1745;  '84,  1947,  1951 ; 

•85,  2055,  2057,  2059;  '86,  1707  ;  '87,  2172. 
Maj.  T.  Handbury,  1886-'—.    Report,  '87,  2167. 

ASBI 8TANT 

Q.  A.  M.  Liljencrants.    Reports,  '82,  2251 ;  '85,  2061. 
Operations. 

MO  operations  on  account  of  right  of  way  not  having  been  conveyed  to  the  United 
States  free  of  expense,  and  the  United  States  not  having  been  released  from  all 
liability  for  damages  to  adjacent  property  owners,  '86,  308 ;  '87,  276. 
Plans. 

In  lr:^82  Maj.  Lydecker  did  not  consider  Litcle  Calumet  Riyer  worthy  of  improve- 
ment, %4,  1952. 

In  1884  Msj.  Benyaurd  did  not  consider  the  proposed  ship  canal  between  Calumet 
River  and  Calumet  Lake  a  public  necessity,  '85,  2070. 

In  1886  Maj.  Benyaurd  did  not  consider  as  worthy  of  improvement  that  part  of  the 
river  from  the  Forks  to  Blue  Island,  '87,  2173. 
Projects. 

By  Board  of  Engineers,  1882,  for  improvement  of  the  lower  section  of  Calumet 
River  from  Lake  Michigan  to  the  Forks,  a  distance  of  6^  miles,  by  dredging 
channel  200  feet  wide  and  16  feet  deep.  Estimated  cost,  |225,000,  '83,  1748, 
1749,  1750;  '86,  308. 

In  1885  Maj.  Benjraurd  proposed  the  extension  of  the  improved  channel  from  the 
Forks  to  a  point  half  a  mile  east  of  Hammond,  at  an  additional  cost  of  $200,000, 
'85,  2061,  making  the  entire  estimated  cost  of  the  project  $425,000,  '87,  2167, 
2170. 
Surveys. 

Ordered  by  act  of  March  3, 1881.  Made,  1882,  under  direction  of  Ma).  Lydecker, 
'82,  2^7 ;  '84,  1951. 

Examination  of  Little  Calumet  River  ordered  by  act  of  August  2,  1882.  Made, 
1882,  under  direction  of  Maj.  Lydecker,  and  reported  as  not  a  public  necessity, 
'84,  1952. 

Examination  for  a  ship- canal  from  Calumet  River  to  Lake  Calumet  ordered  by  act 
of  July  5,  1884.  Made,  18H4,  under  direction  of  Mi^.  Benyaurd,  and  reported  as 
not  a  public  necessity,  '85,  2057. 

*  Proviso  to  set  states  that  no  part  of  the  appropriatioa  shsU  be  eip6a4e(l  untU  right  ef  way  is  eon- 
Tsyed  to  the  ynite4  States  Itee  of  cost.  *^    *^  *^  ^    .      * 
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CAI^VniET  BITEB,  ILI^.  AMD  inTD.— Continoed. 

Surrey*— Coiitliiaed. 
ExamiBatioiis  fimn  Lake  Calamet  to  Blae  Islaud  ordered  by  aot  of  Angost  5,  1886. 

Made  under  direction  of  )i^.  Benyanrd,  '87,  2172. 
BzamiBatien  from  the  Forks  to  Hammond  ordered  by  act  of  Joly  5,  1884.    ICade 

nndAT  direction  of  Mi^*  Benyanid,  '85, 2669. 
Maps. 
'82,  2S6L 


CALVIHET  RITEB,  I LJL.— Examination  vob  fboposbd  bhip-oanau 

Enfflneer*. 

Chikv  ov  Enginsbbs. 

Beport,  '85,  315. 
Bkoinbxb  in  CaABom 
M^.  W.  H.  H.  Benyanrd.    Beport,  '85,  2067. 
Plans. 
liij.  Benyanrd,  in  1884,  did  not  then  consider  a  canal  from  Calamet  Biver  to  Lake 
Calnmet  called  for  by  the  commercial  requirements  of  thewlocaKty,  '85,  2058. 
Private  and  €erporate  WerM* 

Lnprorement  made  by  town  of  Hyde  Park^  '85,  2058. 
Svrreys. 

Ordered  by  aot  of  July  5,  1884,  '85,  314.    Made  nnder  the  direction  of  Maj.  Ben* 
yanid,  1884,  '85,  £967. 


CAIHBRIJDOfi  HARBOR,  HID.— Impboyxmbnt  of. 

(See  Choptank  Cbbbk,  Md.) 

(Continued  from  Vol.  I,  p.  111.) 

ApnropriaCieiis. 

1871-^ 132,500 

1888 5,000,  act  of  August  11, 1888. 

Ceatraets. 

American  Dred|^g  Company,  for  dredging,  '84,  902;  completed,  '85, 88& 
Eaglaeers. 
Chikf  or  Enoinexbb. 

Beports,  '80,  103;  '81.  137;  '82, 132;  '83,  137;  '84,  144;  '85,  135;  '87,  97. 
Enoinbbbb  in  Chabob. 
Lieut.  Col.  W.P.CraighiU,  188(M85.    Beports,  '80,  637;  '81,  879;  '82,  853;  '83, 

678;  '84,  902. 
W.  F.  Smith,  U.  a  Agent,  1885-^—.    Beports^  '85,  888 ;  '87,  %1,  853. 
Absistant. 
C.  Humphreys.    Beport,  '87,  862. 
OperalienB. 
1883-^.  Enlargement  of  harbor  by  dredging  to  extent  of  available  funds,  '84, 902; 
'85,888. 

Physical  Characteristics. 

I>escription  of,  '84, 144. 
Piaas. 

By  W.  F.  Smith,  1887,  for  the  formation  of  a  dredged  channel  150  feet  wide  and  12 
feet  deep  to  the  railroad  wharf,  10  feet  to  the  draw-bridge,  and  8  feet  to  the 
head  of  the  wharfsge.    Estimated  cost,  (17,136,  '87,  853. 
Projects. 

By  M%|.  ~ 


501.    Amount  appropriated  from  1871  to  1879,  inclnsiye,  132,500,  '87,  852. 


Snrveys. 

ItiSO.  BesuTYcy  of  harbor  and  approaches,  '80,  638. 

Ordered  by  aot  of  August  5^  1886,    Made  under  direction  of  W.  F.  Smith,  '87,  851, 
663. 
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GAOIDfiN  HARBeBt  IHE.— Examimatiok  of« 

[|5,000  appropriated  by  act  of  August  11,  188a] 
Surveys. 
Ezammatioa  ordered  by  act  of  AagustS,  1886,  '87,  22. 


GAJHDBlVt  If.  jr.    (See  Dsulwarb  Biybb  at  Philadblphia,  Pa.) 


CANAIi   BETWEEN   BAKER'S   AND   SHOALWATBR   BATS, 

WASH.    (See  Baker's  and  Shoalwatek  Bays,  Wash.,  oanal  bbtwxkn.) 


CABTAIi  (Ship)  ACBOSS  BEBGEN   NECK,  N.  JT.     (See  Bkroxn  Nsck, 

N.  J.,  SHIP-CANAL  ACK06S.) 


CANALi  FBOn  CALVnET  BIVEB  TO  CALVMET  LAKE.    (See 
Calumet  Biver  examination  for  proposed  ship-ganal.) 


CANAl.  AT   THE  CASCADES,  COLUIVIBIA  RIVER,  OREGON. 

(See  Columbia  River  at  tub  Cascades.) 


CANAl.  (Ship)  ACROSS  CHARLESTON  NECK,  S.  C.    (SeeCHABLBS- 

TON  NrCK,   S.   C,   SHIP-CANAL  ACROSS.) 


CANAL     CONNECTING     CHESAPEAKE     AND     DELAW^ARE 

BATS.     (See  Chesapeake  and  Delaware  Bays,  survey  of  ship-canal 

TO  CONNECT.) 


CANAL  AT  DALLES  OF  THE  COLUJUBIA  RIVER,  ORECHIN. 

(See  CoBUMBiA  Biver  at  The  Dalles.) 


CANAL  AT  DES  HOINES  RAPIDS,  HISSISSIPPI  RIVER.   (See 

Des  Moines  Bapids  Canal.) 


CANAL  ON  FOX  RIVER,  WIS.    (See  Fox  and  Wisconsin  Rivbbs.) 


CANAL  TO  CONNECT  GALVESTON  W^ITH  BRAZOS  RIVBR« 

TEX.    (See  Galveston  and  Brazos  Biver,  Tex.,  canal  to  connect.) 


CANAL,  HENNEPIN.    (See  Hbnnbpin  Oakal.) 
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CAWAL  COlflVECTIlVO  THE   HEADWATERS  OF   THE  HIA- 

W^SSEE,  TENNESSEE,  AND  SAVANNAH  BIVERS-^xamina- 

TlON  OF. 

Eai^aeers. 

Cbuev  of  Ekginbbbs. 

Reports,  '80,  190 ;  '81,  258. 
Enginbkk  in  Charge. 

Hi^i-  W.  R.  KiDg.    Report,  '81,  1888. 
Assistant. 
8.  Whinery.    Report,  '81,  1890. 
Plans. 
Maj.  King  considers  that  a  survey  costing  $15,000  woald  be  required,  upon  which 
to  submit  plans  and  estimates,  '81,  1(&9. 
Sarveys. 
Ordered  by  ao  of  June  14, 1880,  '80,  190. 
Report  made  by  MuJ.  King,  1881,  '81,  1888. 


CANAl.,   U.1.1NOIS   AND   IfllCHIOAN.    (See   Ilunois   and  Michigan 

Canal,  snlarqisment  of.) 


CANAL  (SHIP)  FBOm  I.AKE  ERIE  TO  THE  HT ABASH  AND 

OHIO  RIVERS— Survey  of. 

Engrineers* 

Chisf  of  Engineers. 

Reports,  '80,  2:29 ;  '81,  315. 
Engineer  in  Charge. 

Hiu.  J.  M.  Wilson.    Report,  '81,  2348. 
Assistants. 
B.  Holley.    Report,  '81,  2363. 
0.  D.  Ward.     Report,  '81,  24C0. 
W.  8.  WilUams.    Report,  '81,  23l>3. 
PlaDS. 
By  Maj.  Wilson » 1880,  for  the  enlargement  of  the  prism  of  existing  canal  from  Toledo 
to  La  Fayette,  216  miles,  to  a  width  of  70  feet ;  and  locks  110  feet  long.  18  feet 
wide,  and7  feet  over  mitro  sill.    Estimated  cost,  124,2^)6, 135,  '81,  2352,2354, 
2362,  2393. 
For  the  enlargement  of  existing  canal  from  Junction  City  to  Cincinnati,  to  a  width 
of  70  feet,  locks  110  feet  long,  18  feet  wide,  and  7  ^t  ovet  mitre  sill.    Eeti- 
matod  cont,  $23,440,275,  '81,  2356. 2358, 2363, 2400. 

Private  and  Corporate  Work. 

Description  of  Wabash  and  Erie  Canal,  '81,  2349, 2413. 
Of  the  Miami  and  Erie  Canal,  '81,  2354, 2414. 
Surveys. 
Ordered  by  act  of  June  14, 1880,  '80,  229. 
Made  under  direction  of  Mi^.  Wilson,  1880,  '81,  2348. 

Of  proposed  routes,  *81,  2362. 


CANAI«  AT   LOI7I8TILLi£,   OHIO   RIVER.    (See   Louisyiujb  and 

Pobtland  Canal.) 


CANAL  AT  JHUSCLE  SHOALS,  TENN.    (See  Tennessee  River.) 


CANAL  AT  SAINT  CLAIR  FLATS,  IVIICH*    (See  Saint  Clair  Flats 

Canal.) 
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CABTAL  FROM  SAINT  JOHIV^S  BITER  TO  lUPlTCR  HVLfiT, 

FliA*    (See  Saint  John's  Rivkr  to  Jupitxb  Inlbt,  bzamination  fob  canal 

BETWEEN.} 


CANAL   AT   SAINT   MART'S   FAI^LS,   MICH.    (See  Saint  Habt's 

Falls  Canal  and  Biyxb.) 


CANAL  FROM  SAINT  MART'S  RITKR  TO  OVLiF  OF  MEXICO, 

FLA«--SuByxT  of. 

Commerce. 

Commercial  importance  of  caual,  '80,  976. 
Probable  reaoorces  of  canal,  '80,  9^1. 
EngriDeers. 
Chief  of  Enginebbs. 

Report,  '80,  132. 
Enoi.nkes  in  Charqr. 
Lient.  Col.  Q.  A.  Gillmore.    Report,  '80,  973. 

S.  L.  Tremont.    Report,  '80,  994. 
Physical  Characteristics. 

Elevations  above  aea  level,  '80,  975. 
Results  of  borings,  '80,  976. 
Plan. 
By  Lieut.  Col.  Gillmore,  1880,  for  a  ship  canal  (location  shown  on  map,  '80;  1006)  80 
feet  wide  at  bottom  and  180  feet  at  water  line,  25  feet  deep,  with  double  locks 
500  feet  long  and  65  feet  wide, '80,  986.    Estimated  cost,  150,278,746, '8Q,  994, 
1009. 
Surveys. 
Ordered  by  act  of  June  18, 1878,  '80, 132.    Made  under  direotion  of  Col.  Gillmore, 

1878;  '80,973. 
Maps. 
'80, 1006. 


CANAL  AROI7ND  SMITH'S  SHOALS,  CVMBERLANB  RIVER. 

(See  CuicBBBLAND  RivxB  Canal  at  Smith's  Shoals.) 


CANAL  AT  STURGEON  BAT,  WIS.    (See  STCBGBOir  Bat  Canal.) 


CANARSIE  BAT,  N.  T.— Impbotbment  of. 

(Continued  fh>m  Vol.  I,  p.  112.) 
Appropriatiens. 

1880 $10, 000, '80,  515. 

1881 6, 000, '81,  650. 

1882 3, 000, '82,  670. 

1884 5, 000, '84,  732. 

1886 10, 000, '86^  748. 

Total 33,000 

1888 10,000,  act  of  August  11,1888. 

Commerce. 

Increased  business  through  restoration  of  channel,  '81,  651. 
Benefit  of  improvement,  '83,  565, 
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CANARSICS  BAT,  N.  T.--Contliiiied. 

Contracts. 

1880.  Henry  Da  Bois  A  Sons,  for  oonstniotion  of  pile  dike,  '81,  650:  oompletedi  *81, 

651. 
1B81.  £.  Brainard,  for  dredging)  at  50  and  40  cents  per  cnbio  yard,  '83,  565 ; 

oompleted»  '83,  564. 
1884.  Henry  Da  Bois  &.  Sons,  for  dredging  and  diking,  at  30  cents  per  onbio  yard, 
and  $29.37  per  linear  foot  respectively,  '85,  740 ;  completed,  '85,  739. 
Knsineers. 
Chief  of  Enqinbsrs. 
Beports,  '80,  84 ;  '81,  104 ;  '82, 105 :  '83,  103 ;  '84, 108 ;  '85,  98 ;  '86,  101 ;  '87, 
64. 
ENaiNSBRS  IN  Chargb. 
Col.  J.  Newton,  187&-'83.    Beports,  '80,  514 ;  '81,  649 ;  '82,  669. 
Lieot.  Col.  G.  L.  Qillespie,  1883-'86.    Beports,  '83,  564 ;  '84,  731 ;  '85,  739. 
Lieut  Col.  W.  MoFarland,  1886-'—.    Beports,  '86,  746 ;  '87,  737. 
Operations. 
1880-^81.  1,000  linear  feet  of  timber  dike  bailt,  '81,  649. 
1881-^82.  Ko  operations,  '82,  670. 
188i^-'83.  9,726  cubic  yards  material  dredged,  '83,  564. 
1883-^84.  No  operations,  '84,  731. 
1884-^85.  7,53d  cubic  yards  material  dredged  and  50  feet  added  to  east  end  of  dike, 

'85  7*S9. 
188^87.  No  operations,  '86,  747 ;  '87,  740. 

Projects. 

By  Col.  Newton,  1879,  to  a£Ford  a  channel  of  entrance  into  Canarsie  Bay.of  navi- 
gable  width,  and  of  not  less  than  6  feet  depth  throagh  the  aid  of  dikes,  inclosing 
a  tidal  basin.    Estimated  cost,  $88,000,  '79,  400 ;  '80,  84 ;  '82,  670. 

Sarveys. 

Canarsie  Bay. 
Maps. 
'82,  670. 


CANE  BITEB9  liA.— IMPROVBMBNT  OF. 

(See  also  Batou  Pibrrs.) 
Approprfations. 

1884. $2,500, '85,  1496. 

Commerce. 

Statistics,  '84,  1367. 
Engineers* 

Chief  of  Ekginvbrs. 
Beports,  '84,  227 ;  '85,  233 ;  '86^  230;  '87, 194. 

£NaiNBER8  IK  CHARGE. 

Capt.  A.  M.  Miller,  1882-^85.    Beport,  '84, 1366. 
Capt.  £.  Bergland,  1885-W.    Beports,  '85,  1495 ;  '86^  1348. 
Capt.  J.  H.  WiUard,  1886-'—.    Beport,  '87,  1452. 
Assistant. 
P.  C.  Montgomery.*   Beport,  '84, 1367. 
Operatioii8« 
1884-^85.  2,504  shore  and  channel  snags  removed,  4,517  trees  and  stamps  ont,  and 

1,250  cubic  yards  rock  blasted,  '85,  1495. 
1885^.  No  operations,  '861 1349  ,*  '87, 1452. 
Physical  Characteristics* 
Biver  described,  '84, 1367. 

Projects* 

By  Capt.  Miller,  1882,  for  removal  of  obstmctions  from  head  to  month  of  the  river, 
so  as  to  allow  a  navigation  of  6  months  in  the  year.  Estimated  cost,  |7,665, 
'84, 1368;  '87,  1452. 

Bxammation  ordered  by  act  of  Angnst  2,  1882.  Made,  1883,  under  direction  of 
Capt.  MiUer, '84^  1366. 


104  tNDEX  OF 

€A1«ET  FORK  RIVER,  T£lf If .-IicpRoysifuit  of. 

(Continued  from  Vo].  I,  p.  113.) 
Appropriatiens. 

1860 *6, 000, '80,  1689. 

1881 4,000,  '81,  1870. 

1882 4,000,  '82.  1855. 

1884 3,000.  '84,  1654. 

1886 a,  000,  '86,  1524. 

Total 20,000 

1888 2,500,actof  Aagnst  11,  1888. 

Commerce* 

Merobandise  transported  on  rirer,  '84,  1654. 

Enffinecrs. 

Chief  of  Enginkhiw. 
Reports,  '80,  1^8;  '81,  254;  '82,  243;  '83,256;  '84,256;  '88,278;  '86^  900;  '87, 

235,  2:J6. 

V  V^OIIf ERRS  I^  ChaROF 

*Maj.  W.  R.  King,  1878-'8r).    Reports,  '79,  1275;  '80, 1688;  '81,  1880;  '82,  1664; 

•83,  1499 ;  '84,  1653 ;  '85,  1768,  1774. 
Lieut.  Col.  J.  W.  Barlow,  188^'—.    Reports,  '86,  1523 ;  '87,  1766, 1768. 
Assistant.  « 

C.  A.  Locke.    Report,  '87,  1769. 
Operations. 
1880~'81.  91  cubic  yards  rock,  2,368  cubic  yards  of  gravel,  and 3,956  logs,  flD*S*»  ^^'t 

removed  iVom  channel ;  555  cubic  yards  stone  placed. in  damB,  and  960  linear 

feet  of  wing-dam  built,  '81,  1870. 
1881>'82.  2,51)8  cubic  yards  log  and  stone  dams  built,  200  cubic  yards  graTel  and 

loose  rock  excavated,  and  2,196  trees  and  snags  removed,  '82,  1854. 
1882-^83.  3G5  trets,  snags,  and  stumps  cut  down  aud  removed,  775  cnbio  JtadB  of 

gravel  put  in  dams,  and  250  cubic  yards  stone  quarried  for  dam,  '83^  1500. 
188:i-'84.  347  cubic  yards  of  stone  quarried,  1,7:^  cubic  yards  of  riprap  dam  built, 

aud  2,595  cubic  yards  rock  and  gravel  excavated  from  channel;  928  treee^ 

stumps,  and  snags  removed,  '84,  1653. 
1884-85.  600  cubic  yards  of  rock  quarried  and  placed  in  riprap  dama,  310  linear 

feet  riprap  dam  built,  2,595  cubic  yards  gravel  and  loose  rock  excayated,.and 

1,G09  trees,  stumps,  aud  snaga  removed,  '85,  1769. 
1885-'86.  No  work  done,  through  exhaustion  of  available  funds,  '86^  909. 
18--«-'87.    No  operations,  '87,  1767. 
Projects. 
By  Capt.  Overman,  1878,  for  the  formation  of  a  navigable  channel  darinff  ftye 

months  of  the  year  from  the  mouth  toSlingo  by  removal  of  obstraotiona,  oied^- 

ing,  aud  rock  removal,  and  construction  of  riprap  dams.     Estimated  eost' 

e:J0,2'28,  '79,  1275,  1277;  '83,  1500;  '87,  1767. 
By  Lieut.  Col.  Barlow,  18"^,  for  extending  navigation  from  Slingo  to  Frank's  Feny. 

Estimated  cost,  $15,000;  making  entire  estimated  cost  $45,000,  '87,  1707|  1769. 
Surveys. 
Examination  with  view  to  extension  of  Caney  Fork  River  survey  to  Frank's  Feny. 

Made,  1884,  under  direction  of  MaJ.  King,  '85,  1774. 
Examination  ordered  by  act  of  August  5, 1886.    Made  nnder  direction  of  Lieut.  OoL 

Barlow,  '87, 1768. 


GAUriVOIV  RITEB,  MINN.—Survkt  for  resbrvoibs  on. 
(See  also  Mississippi  Rivkr  rrsertoirs  at  headwaters  of.) 

Chief  of  Enginbers. 

Reports,  '81,  247  ;  '82, 242  ;  '84,  250. 
Engineer  in  Charge. 

Maj.  C.  J.  Allen.    Report,  '82,  1833. 

J.  p.  BMzell.    Reports,  '82,  1835 ;  '84,  1634. 
R.  Davenport.    Report,  '84,  1(335. 

Physical  Characteristics. 

Drainage  area  and  reservoir  cc^aoity,  '82,  1834 ;  '84,  1635. 

Surveys. 

Ordered  by  aot  of  March  3, 1881,    Made  under  direction  of  MaJ.  Allen«  '88, 183S. 
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CAlfOOCHEE  BlYEBt  OA.— Examination  of. 


Chief  of  Ehginkebs. 

Reports,  *8a  132 ;  '81,  179. 
SiraiNXBB  IN  Chargs. 
Lieot.  Col.  Q.  A.  Oillmoie.    Report;  '81, 1157. 
Flif  Steal  Cliaraetertotics. 
Deaeribed,  '81, 1157. 

FlaM. 

By  Lieni.  Col.  Qillmore,  1880,  for  improTement  of  riyer  by  oleariag  of  soags  aud 
leuing  trees,  partial  remoyal  of  rock  bars,  and  formation  of  oat-offs.  Esti- 
mated cost,  940,094.41.  If  improvement  is  confined  to  lower  38  miles  of  river, 
the  estimated  cost  is  99,405,  '81, 1158. 

Bmrweju. 

Ordered  by  aet  of  Jnne  14, 1880,  '80, 133.  Examination  made  nnder  direction  of 
Lieat.  CoL  Glllmore,  '81, 1157. 


CAPE  FEAR  iUTSBy  1V«  €•— Examination  of  northkast  branch  of. 

€#HiHierce« 

Statistics,  *85,  1139, 113t. 

Obstnicting  bridgee,  '85, 1138, 1130,  1131. 


Chief  of  Enoinssrs. 

Report,  '85, 177. 
ENonrBKR  IN  Charge. 

Capt.  W.  H.  Bixby.    Report,  '85^  1138,  1130. 
Assistant. 

C.  Humphreys.    Report,  '85, 1131. 


From  bridges  without  draws,  '85,  1139, 1130. 
PlaiM. 
By  Capt.  Bixby,  1885,  for  the  removal  of  old  bridge  piers,  at  an  estimated  cost  of 
9700,  '85^  1130^  1131. 
Swrveys. 
Examination  ordered  by  aet  of  Jnly  5,  1884.    Made  nnder  the  direction  of  Capt. 
Bixby,  '85,  1138, 113a 


CAPE.  FEAR  BITER,  If*  C,  above  Fayettevllle.— Examination  of. 

BttVlneera* 

CmsF  of  Engineers. 

Report,  '84, 177. 
Enoinxbbs  in  Charge. 

ICi^.  W.  P.  CraighilL    Report,  '72,  741,  749. 

Capt.  J.  Mercnr.    Report,  '84, 1064. 
Pbjnrteal  ChmracteFistlcs. 

Description  of  river,  '72,  743. 

Plans. 

SInee  the  only  practicable  improyement  would  inyoWe  a  laige  expenditure,  the 
river  was  not  oonsidered  worthy  of  improTcment  or  the  work  a  public  neces* 
sity,  '72,  748;  '84^  1066. 

Sarrcys. 

Ordered  by  act  of  March  3, 1871.  Hade  under  the  direction  of  MiJ.  CraighilL  '72, 
748.  Examination  ordered  by  aet  of  Augusts,  1668.  Made  under  the  airec- 
tloB  of  Capt.  Meronr,  '84^  1064. 
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CAPE  FEAR  RIVEBf  If.  C«— Ixpbovembnt  of,  bktwssh  WiLMtKOToM 

AKD  FaTBTTBVILUC. 

(Continaed  from  Vol.  I,  p.  114.) 

AppropriaiiOBS. 

Ml $30, 000, 'SI.  1081. 

1882 30. 000, '82,  1099. 

1884 6, 000, '84.  1043. 

1886 11.250, '86^998. 

Total 76.250 

1888 12,000,  act  of  August  11, 1888. 

Aggregate  of  appropriations,  '87,  1045. 

Eni^ineers. 

Chief  of  Engineers. 

fieports,  '81,  1(58;  '82,  160;  '83,  167;  '84. 172;  '85,  170;  '86, 166;  '87,  131. 
Engixeeus  in  Cuarge. 
Maj.  W.  P.  Craighill.  1870-'80.    Report,  '80,  605. 
Capt.  C.  B.  Phillips,  1880-'81.    '81, 985. 

Cai)t.  J.  Mercar,  1881-^S5.     Reports,  '81, 1017. 1018 ;  '82,  1098 ;  '83*  858 ;  '84, 1042. 
Capt.  W.  H.  Bixby,  1885-'—.    Reports,  '85,  1083;  '86,  995;  '87,  1044. 
Assistants 
W.  H.  James.    Reports,  '82,  1099 ;  '83.  859 ;  '84,  1043. 
C.  Humphreys.    Reports,  '85,  1084 ;  '86,  999. 
Eiegrislatioii* 
110,000  paid  to  Cape  Fear  Navigation  Company  for  deed  extinguishing  right  to  col- 
lect tolls  for  navigation  on  river  between  Wilmington  and  Fayetteville,  '81, 
1017. 

Operations. 

l881-'82.  811  trees,  logs,  snags,  and  stumps  removed,  clearing  23  miles  of  river, 
•82,  1100. 

1882-'83.  14,287  trees,  stumps,  logs,  and  snags  removed,  '83,  859. 

1883-'84.  6,712  trees,  stumps,  logs,  and  snags  removed,  '84.  1043. 

1884-'85.  1,442  linear  feet  timber  jetty  and  300  linear  feet  of  rock  Jetty  built;  301 
linear  feet  old  log  jetties  sheeted ;  8,644  trees,  stumps,  and  snags  removed,  '85, 
1085. 

1885-'86.  874  trees,  logs,  and  snags  removed;  680  cubic  yards  hard  mud  and  1,438 
cubic  yards  rock  and  hard  pan  dredged,  '86.  999. 

1886-^87.  Small  amount  of  work  done  by  hired  labor,  '87,  1046. 
Projects. 

By  Capt.  Phillips,  1881,  for  clearing  snags,  trees,  etc.,  from  75  miles  of  river;  for 
dredging  a  channel  at  Thames  Shoal  1,900  feet  long,  60  feet  wide,  and  5  feet 
deep  at  low  water;  and  for  construction  of  5,000  linear  feet  of  experimental 
dike.  Estimated  cost,  f55,775,  '81,  1018.  Modified,  1885,  by  Capt.  Bixby,  to  . 
secure  a  4-foot  channel  from  Wilmington  to  Elizabethtown,  thence  a  similar 
3-foot  channel  to  Fayetteville,  at  an  increased  cost  of  |200,000,  '85, 1084.  Mod- 
ified, 1886,  by  Capt.  Bixby.  for  removal  of  snags,  logs,  and  stumps,  and  con- 
struction of  84,000  linear  feet  rock  jettv,  at  a  cost  of  $480,000,  inclusive  of 
$65,000  previously  appropriated,  '86,  996 ;  '87.  1045. 
Sarveys. 

Ordered  by  act  of  June  14,  1880.  Made,  1880,  under  direction  of  Capt.  Phillips, 
'80,  1018. 

Surveys  made  of  16  shoals,  '85,  1083. 

Maps. 
'85,  1066. 


CAPE  FEAR  BITER,  N.  C,  below  ITiliniiifftoii.— Improvement  at 

ENTRANCE  TO. 

(Continued  ftom  Vol.  I,  p.  114.) 

AppropriatioDS. 

1829-'75 $1,430,728.92 

1880 70, 000. 00, '80,  697. 

1881 140. 000. 00, '81,  919. 

1882 225, 000. 00, '82,  934. 
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CAPE  FEAR  RITER,  If.  €«-ContiiiQed. 

Appropriatioiis— Continued. 

im $200,000.00, '84,  938. 

1886 157, 500. 00, '86»  1004. 

Total 2,223,228.92 

1888 245,000.00,  act  of  August  11,  1888. 

List  of  appropriations,  '86,  1007. 
Commerce. 

Statistiofl  relating  to  ocean  oommerce,  '80,  712 ;  '84,  947 ;  '86,  1059. 
Advantages  resulting  from  improvement,  '82,  946. 
Contracts. 
1879.  Boss  A  Pennypacker,  for  furnishing  stone,  at  |2.24  and  $2.29  per  ton,  '80, 

697;  completed,  '80,  699. 
1881.  G.  H.  Ferris,  for  dredging,  at  14{  cents  per  cubic  yard,  '81,  921 ;  completed, 

'83,  719. 

1883.  National  Dredging  Company,  for  dredging,  at  l&Ar  oents  per  cubic  yard; 
annulled,  '83,  719.  New  York  Steam  Dredging  Company,  for  dredging,  at  17| 
cents  per  cubic  yard,  '83,  718;  completed,  "&3,  720.  NewTork  Steam  Dredg- 
ing Company,  for  dredging,  at  14}  cents  per  cubic  yard,  '84, 938.  Boss  &  Lara, 
for  brush  and  cane,  at  |:i.60  and  |2.60  per  cord,  respectively, '84,  938:  com- 
pleted, '84,  942.  J.  C.  Springer,  for  ratline  and  spun  yam,  at  10|  and  9t  cents 
per  pound,  respectively /84,  938 ;  completed,  '84,  942.  G.  M.  Summerell,  for 
scows,  at  $1,150,  $600,  $580,  $566,  and  $550,  respectively,  '84,  938;  completed, 
'84,  941.  Boss  &  Lara,  for  stone,  at  $1.35  per  ton,  '84,  939;  completed,  '85, 
1087. 

1884.  Boss  &  Lara,  for  stone,  at  $1.48  per  ton,  '86,  1012;  completed,  '85,  1068. 
Q.  J.  French,  for  stone,  at  $1.55  and  $1.48  per  ton :  extended,  '85,  1088;  com- 
pleted, '86, 1012.  J.  C.  Froehlich  &  Co.,  for  steam-boiler,  at  $1,240 ;  completed, 
'85,  1088.  B.  Moore,  for  dredging,  at  14^  cents  per  cubic  yard,  '85,  10^ ;  ex- 
tended, '85,  1089;  completed,  '85,  1093. 

1886.  A.  Martin,  for  jetty  stone,  at  $1.52  per  ton,  '87,  1052. 

1887.  Atlas  Dredging  Company,  for  dredging,  at  9  cents  per  cubic  yard,  '87,  1052. 
Ciii^liieeri. 

Chief  of  Engixiceiis. 
Beports,  '80, 125, 109;  '81,  148;  '82, 143,  941;  '83,  147;  '84,  150;  '85,  171;  '86, 
168 ;  '87.  132. 
Board  of  Engineers. 
Constituted  by  Special  Order  Ko.  129,  Corps  of  Engineers,  1881,  '82,  942.    (See 

Projects.) 
(Lieut.  Cols.  Qillmore,  Craighill,  and  Comstock,  and  Capt.  Turtle^ ) 
Engineers  in  Charge. 
Lieut.  Col.  W.  P.  Craighill,  1878-'85.    Beports,  '80,  695;  '81,  918,919,920;  ^82, 

934*  '83  717'  '84  9o7. 
Capt.  W.  H.  Bixby,  l'885-'— .    Beports,  '85,  1087 ;  '86,  1000;  '87, 1047. 

H.  Bacon.    Beport8/80,  698;  '81,  922;  '82,  937;  '83,  718;  '84,  939;  '85, 1091; 
'86,  1011;  '87,  1053. 
Operations. 

1879-'80.  28,398  cubic  yards  of  riprap  placed  in  dam  and  70,245  cubic  yards  sand 
removed  by  suction  dredse  from  Baldhead  Channel,  '80,  696;  two  lighters  and 
scow  constrncted,  '80,  698;  repairs  to  pumping  apparatus,  '80,  701. 

1880-^81.  5,427  tons  contract  stone  for  coping,  2,^  tons  rongh,  heavy  stone,  and 
12,880  cubic  yards  riprap  delivered  in  dam,  '81,  923;  218  tons  stone  ballast 
placed  in  dam,  '81,  922;  62,044  cubic  yards  dredged  in  Baldhead  Channel; 
81,924  small  trees  transplanted  at  Federal  Point,  Zeke's  and  Smith's  islands, 
'81,  925. 

1881-'82.  303,535  cubic  yards  of  material  dredged  from  Snow's  Marsh  Channel,  '82, 
937;  21,967  cubic  yards  material  dredged  from  Baldhead  Channel,  '82,  939; 
flanks  of  dam  strengthened  with  238  cubic  yards  stone  riprap, '82,  938.  Un- 
Bucoessful  attempt  to  close  northerly  swash  by  pile-work, '82, 938. 

1882-'83.  986,661  cubic  yards  material  dredged  from  Snow's  Marsh  Channel,  '83, 
719 ;  repair  of  eteam-tng,  '83,  721. 

1883-'84.  333,129  cubic  yards  material  dredged  from  Snow's  Marsh  Channel  and  Mid- 
niffht  Shoal,  '84,  940;  4,605  cords  brush.  191  cords  cane,  and  11,861  tons  stone 
delivered  on  dam, '84,  941 ;  1,3:^  tons  stone  ballast  purchased  and  417  cords 
brush, '84, 194 :  wharf  built,  '84, 194 ;  53,350  square  yards  mattress  laid,  at  an 
average  cost  ot  6(>tV  cents  per  square  yard,  '84,  942 ;  repairs  to  suction  dredge 
Woodbury,  '84,  943. 
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Operations— Continued. 

18b4-'85.  39,235  tons  stone  delivered,  '85, 1091 ;  twosoows  bailt  by  hired  labor,  'SS, 

H 
1885-= 


tory  of  past  operations,  '86,  943,  1006,  1008. 

18H6-'87.  33*2,112  cnbio  yards  dredged  from  the  shoals;  11,630  tons  stone  plaoed  in 

('ike;  10,125  cubic  yards  dredged  from  bar;  surveys  of  river  shoals,  '87,  1049, 

ior>3. 
Physical  Characteristics. 

Tidal  observatioDA,  '80,  699;  '81,  925,927;  *82,  940;  '83,  723;  '84,  945;  '85,  1096. 

Table  of  prevailiug  direction  of  wind  at  Smithville  and  Federal  Point,  '80,  703. 

Table  showing  greatest  differences  of  the  water-level  between  the  river  and  sea-sides 
of  the  dam  at  the  new  inlet  during  flood  and  ebb  tides,  '80,  710. 

Advance  of  shore-lines  of  Federal  Point  and  Zeke's  Island;  extension  of  beaoh,  '83, 
720 ;  '84.  940. 

Condition  of  shore-line,  1886,  '86,  1014.    Qeographioal  description  of  river,  '86, 
1000.    Changes,  1852  to  1885,  '85,  1090. 
Private  and  Corporate  DTorlt. 

Appropriations  made  by  btate  of  North  Carolina,  1822  to  1829,  '86, 1007. 

Works  carried  on  under  the  State,  '82,  943;  '86,  1008. 
Projects. 

Ilisiory  of  past  projects  and  operations,  '82,  943;  '86,  168,  1006 ;  '87,  1047. 

The  Board  of  Engineers,  1881,  m  preliminary  report,  recommend  that  existing  works 
between  Zeke's  and  Smith's  islands  be  strengthened,  and  that  upon  a  threat- 
eHcd  break  in  the  low  beach  sooth  of  Smith's  Island  a  mattress  and  riprap  sill 
be  plaoed  to  prevent  such  break,  '82,  947. 

(Lieut.  Colfl.  Gillmore,  Craighill,  and  Comstock,  and  Capt.  Turtle.) 

The  projects  of  1872  to  1882  proposed  the  extension  of  New  Inlet  Dam  2  miles  down 
stream  to  prevent  fnrther  erosion  of  Smith's  Island.  The  project  of  1875  pro- 
posed occasional  dredging  in  the  outer  bar;  and  the  projects  of  1874  to  1881, 
for  the  improvement  of  the  20  miles  above  New  Inlet,  proposed  dredging 
wherever  necessary  t-o  secure  a  channel  eventnally  16  feet  deep  at  mean  low 
water  and  270  feet  wide.  Amounts  appropriated  Itom  1829  to  1886,  #2,223.228.92. 
Amount  estimated  to  complete  project  in  1886,  |245,000,  '82,  947 ;  '86, 1^,  1006. 
Increased  in  1887  to  |265,000,  '87,  1048,  1051,  1058. 
Sarveys. 

1H8'2.  From  head  of  Snow's  Marsh  to  Wilmington,  '82,  937. 

183  i.  From  Price's  Creek  to  Wilmington,  '82,  932;  '83,  721. 

1884.  Baldhead  Channel,  '84,  943. 

1885.  Baldhead  Channel,  '85,  1095.  x 

1885.  Of  beaches  in  vicinity,  '85,  1096. 

1886.  From  entrance  to  Reeve's  Point,  '86, 1013.    Effect  of  storms,  '82,  944. 
Maps. 

'81,  922;  '83,  722;  '84,  940;  '85, 1090,  1094;  '86, 1062,  1016;  '87,  1050. 


CAPE  FEAR  AND  WACC AllIAir  BITERS,  N.  C— ScmysT  fob  wa- 
ter CONKBCnON  BETWEEN. 

[|I5,000  appropriated  by  act  of  August  11,  188a] 
Eng'ineers. 
Chief  of  Enoinbsbs. 

Report,  '81, 168. 
EI70INEKR  IN  Charge. 

Capt.  J.  Mercur.    Report,  '82, 1119. 
Assistant. 
J.  P.  Darling.    Report,  '82,  1120. 
Pltysieal  Characteristics. 

Route  described,  '82, 1121. 
Plans. 
Capt.  Mercnr  considered  that  the  cost  of  the  desiied  improvement,  from  $1,600,000 
to  18,250,000.  was  so  great  as  to  be  virtually  prohibitive,  '82, 1120. 
Surveys. 
Ordered  by  act  of  March  3, 1861.    Made  under  the  direction  of  Capt.  Meiear,  '82, 
1119, 
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CAPS  OIBABB£AU,  mPBOVEMENT  ef  niMissippf  River  at. 

(See  Mtbhiiwtfpi  Biysr,  bktwskit  mouths  of  luaNois  and  Ohio  Biyers.) 


CAPB   OBEOOBT9  OBEOOli.    (See  Habbob  of  Bbfuoe  ok  Pacific 

Coast.) 


CAPB  BAT  TO  ATIiANTIG  €ITT,  If*  JT.— (Examination  of  thoroagh. 
fare  1>eiween,  ordered  by  act  of  Aagnst  5, 1866,  *87,  86. ) 


C ABP  BITBB,  nilGB.  —  Examination  of,  with  virw  to  affobdino  an 

BNTBANGB  TO  OaBP  LaKB  FOR  A  HABBOB  OF  BBFUGB, 

Chikf  of  Enoinbbbs. 

BeiK»r(i,  *87, 220a 
Enginbbb  in  Chabox. 
Capt.  D.  W.  Lockwood,  1887.    Beport,  '87, 2208. 
Planst 
.  Capt.  Loekwood,  1867,  reports  the  locality  as  unworthy  of  improrement  in  ylew  of 
its  impracticabUity,  VB7, 2209. 
Surveys. 
Examination  ordered  by  act  of  August  5, 1886.    Made,  1887,  under  direction  of  Capt. 
Lockwood,  *87, 2208. 


CASETIIiLEy  BIGB*— Examination  for  uabbor  at. 

Ba^neer*. 

Chief  of  Enginxxbs. 

Beports,  '81, 301 ;  '84,  308. 
Enqinexb  in  Chabob. 

M%|.  F.  U.  Farquhar.    Beport,  '84, 2077. 
Assistant. 
O.P.Gilbert.    Beport, '84, 2077« 
Plans. 
M^j.  Farquhar  considered  that  the  locality  was  not  worthy  of  improTement  or  the 
work  a  public  necessity,  '84,  2077. 
Surveys. 

£xamination  ordered  by  act  of  August  2, 1882.    Made  under  direction  of  Maj.  Far- 
quhar, '84,  2077. 


CASBIE  BIVEB,  BT.  €•— Survey  of. 

Engineers. 

Chixf  of  Enohtbebs. 

Report,  '85, 164. 
Ekqinebb  in  Chabox. 

Capt.  F.  A.  Hinman.    Beport,  *85,  10r>3, 1054. 
Assistant. 

H.  O.  Collins.    Beport,  '85, 1053, 1065c 
Pliy^slcal  Characteristics. 
Desoription  of  river,  '85,  1056. 

Plans. 

By  Capt.  Hinman,  1885,  for  the  removal  of  snaffs,  wrecks,  and  similar  obstruct ioufl, 
.    from  the  mouth  to  Windsor,  a  distance  of  25  miles.    Estimated  cost,  |30,000, 
'85,  1055, 1058. 

Svrveys. 

JSxsipiBation  ordered  by  act  of  July  5,  1884,    Made  under  the  direction  of  Capt. 
Hinman,  '85,  1053, 1054. 
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€oiiiHieree« 

Small  amonnt  of,  to  be  benefited,  '85, 1534, 1537. 
Engineers. 
Chisf  ov  Ekgikebrs. 
Beport8/85,243;  '87,203 

ENOINSXR0  IN  CHABGB. 

Capt.  £.  Bergland.    Report,  *85,  1534. 
Capt.  J.  H.  WiUard,    Report.  '87, 1497. 

A88IBTANT. 

F.  S.  Borrows.    Report,  '85, 1535. 
Physical  €liaracteristics. 

Bayoa  deaoribed,  '85, 1533. 

Plans* 

Capt.  Bergland  considered  that  the  removal  of  snaffs  and  similar  obstroetions  from 
the  44  miles  of  bayon  between  the  mouth  and  Hopson's  Bayon  would  oost  $8,000, 
but  that  the  bayou  was  not  worthy  of  improvement,  '85,  1534,  1537. 

In  1887  Capt.  Willard  recommended  the  expenditure  of  $5,(KX)  to  clear  the  bayon 
from  snags  to  a  point  50  miles  above  the  moutb,  '87,  1497. 

SnrveTS. 

Examination  ordered  by  acts  of  July  5, 1884,  and  August  5, 1886.  Made  under  the 
direction  of  Capt.  Bergland,  1885,  '85, 1534,  and  Capt.  Willard  in  1886,  '87, 1497. 


CATAWBA  RIT£B«  BT.  C.  AND  S.  C— Examination  of. 

(Continued  from  Vol.  I,  p.  117.) 

Cni^neers. 

Chief  of  Enginkbrs. 

Reports,  '80,  125;  '87,  139. 
Enginekb  in  Charqb. 

Capt.  C.  B.  Phillips,  1880.    Report,  '80,911. 
Assistant 

J.  M.  Wolbrecht.    Report,  '80,  912, 913. 

Plans. 

Capt.  Phillips,  1880,  considers  that  from  the  necessary  cost  of  the  improvement  the 
Qovernment  could  not  be  expected  to  undertake  it  at  present,  '80,  912. 
Surveys. 

Ordered  by  act  of  June  18,  1878.    Made,  in  1880,  under  direction  of  Capt,  C.  B. 
PhUlips,  '80,  911. 

Previous  examination,  in  1875,  by  S.  T.  Abert,  '76,  i,  374;  '80,  912, 

Examination  ordered  by  act  of  August  5,  1886,  '87,  139. 


CATHABTGE  RIVfiB,  ME.— Improvembnt  of. 

(Continued  from  Vol.  I,  p.  118.) 
Appropriations* 

1880 $10, 060, '80,  333. 

1881 : 6,00e,  '81,  483. 

1882 5. 000, '82,  495. 

€oninier€e. 

Benefit  to  commerce  from  Improvement,  '81,  483. 
Contracts. 

1880.  W.  W.  Wright,  for  dredging,  at  27  cents  per  cubic  yard,  '81,  484;  completed, 
'81,  482.  Eastern  Dredging  Company,  for  dredging,  at  21  cents  per  cubic  yard, 
'81,  484;  completed,  '82,  495. 

1882.  Kennebec  Dredging  Company,  for  dredging,  at  34  cent«  per  cubic  yard,  '83| 
418;  completed,  '84,  465. 

Engineers.* 

Chief  of  Engineers. 
Beporto,  '80,  65,71;  '81,  67;  '82,  66;  '83,  61;  '84,  70. 
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CATHABTCE  RIVER,  ME.— Continued. 

£  ni^iieers— Continued. 
Emginbers  in  Charge. 

Col.  Gefii-ge  Thorn,  1879-^83.    Beports,  *80,  332,  354;  '81,  482;  '82,  495. 

Col.  C.  E.  Blunt,  1883-'84.    Beporte,  '83,  417 ;  '84,  465. 
Assistant. 

£.  C.  Jordan.    Beport,  '80,  355. 

Operations* 

1880-^81.  31,:i47  cubic  yards  of  material  removed  by  dredging,  '81,  482. 
1881-'82.  27,922  cubic  yards  of  material  removed  by  dredging,  '82,  495. 
1882-'83.  9,450  cubic  yards  of  material  removed  by  dredging,  '83,  417. 
188:^'84.  Contract  with  Kennebec  Dredging  Company,  for  dredging,  completed, 
'84,  465.    Improvement  completed,  '84,  465. 

Projecyts* 

By  Col.  Thom,  1879,  for  improvement  of  Cathance  Biver,  at  its  junction  with  the 
Kennebec,  by  dredging  a  channel  with  a  depth  of  10  feet  at  mean  low  water 


Improvement 
completed,  1884,''84,  465. 

Sarveys* 

Ordered  by  act  of  March  3,  1879.    Made,  1880,  under  the  direction  of  Lieut.  Col. 

Thom,  '80,  354, 355. 
Maps. 
'80,  332. 


CEDAR  BAYOU,  TEX.— Examination  of. 

(Continued  from  YoL  I,  p.  118.) 

Commeree. 

Transportation,  '87,  1436. 
Enffineers. 

Chief  of  Engineers. 

Beport,  '87,  193. 
Engineer  in  Charge. 
Mig.  O.  H.  Ernst,  18S7.    Beport,  '87,  1435. 
Physical  Characteristics. 
Deterioration  of  chaunel  iiom  natural  causes,  '87,  1436. 

Plaas. 

Maj.  Ernst,  in  1887,  considered  the  stream  wgrthy  of  improvement,  and  estimates 
148,875  as  cost  of  necessary  excavation  for  channel,  '87,  1436. 

Surveys. 

Examination  ordered  by  act  of  August  5, 1886.    Made,  1687,  under  direction  of  M%j. 

Ernst,  '87,  1435. 


CEDAR  CITT9  MO.     (See  Missouri  Biybr  between  mouth  and  Sioux 

City.) 


CEDAR  KEYS  TO  CLEARWATER  HARBOR,  FE.A.— Examina- 


tion  for  channel  between. 


ConDimerce. 

Small  amount  of,  '84, 1220. 
Engrineers* 

Chief  of  Engineers. 

Beport,  '84,  206. 
Engineer  in  Charge. 

Capt.  A.  N.  Damrell.    Beport,  '84,  1220. 

Lieut.  J.  L.  Lusk.    Beport,  '84,  1220. 
Physical  Cliaracleristtos. 

SoQte  described,  '94,  12^0. 
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^CEDAR  K£T8  TO  CI.EABWATBB  HAl»BOB«  FI«A«-Coiitmii6d. 

Plans. 

In  1883  Capt.  Damrell  reported  that  the  cost  of  any  impiOTemeat  would  be  eoneid- 
erable,  that  the  commerce  to  be  benefited  was  small,  and  that  them  wonkl  be 
no  advantage  in  the  improvement,  '84^  1280. 
Sarrefs. 

Examination  ordered  by  act  of  August  8,  1688.    Made  nnder  direetioii  of  Capt. 
DamreU,  'M,  1280. 


•     CEDAB  KEYS  HABBOB,  FI^.— Impbovbiobht  of. 

(Continued  from  VoL  I,  p.  118.) 
Appropriations. 

1879 171,850 

1880 15, 000,  •80,  1070. 

1884.-., 5,000,  '84,  197. 

1886 7,000/86*1149. 

Total 98,850 

1888..... 7,500,  act  of  August  11, 1888. 

Contracts. 

18H0.  J.  £.  Slaughter,  for  dredging,  at  69  cents  per  cubic  yard,  '80^  1070;  oom- 
pleted,  '81,  1180.  J.  £.  Slanghtor,  for  removing  wreck  of  steamer  Lewisbnrg, 
at  $1,999,  '80,  1070 ;  completed,  '81,  1180. 

1681.  J.  E.  Slaughter,  for  dredging,  at  67  cents  per  cubic  yard ;  completed,  '81, 1181. 

1884.  S.  N.  Kimball,  for  dredging  and  rock  excavation,  at  |1  and  1^.50,  respectively, 
per  cubic  yard,  '85,  1271. 

1887.  R.  Moore,  for  dredging,  at  45  cents  per  cubic  yard,  '87,  1852. 
En8rtne«?rs. 

Chief  of  Engineers. 
Reports,  '80,  133;  '81, 181;  '84,  206;  '85,  196;  '88, 195;  *87, 161. 

EXGINBERS  IN  CHABOB. 

Capt.  A.  N.  Damrell,  1873-'85.    Reports,  '80, 1069 ;  '81, 1180 ;  '84^  1318, 1290, 1»3. 

Capt.  W.  T.  Rossell,  1885-'86.    Report,  '85,  1270. 

Lieut.  W.  M.  Black,  1886-'—.    Reports,  '86^  1148;  '87, 1251. 

A  RSTRTANTH 

Lieut.  J.  L.  Lusk.    Report,  '84,  1219,  1220. 
H.  Harding.    Report,  '84,  1226. 
Operations. 
1879-80.  Wreck  of  steamer  Lewisburg  removed  and  14,273 cubic  yards  of  material 

dredged  on  outer  bar,  '80,  1069. 
1880-'81.  33,968  cubic  yards  of  material  dredged,  '81, 1180,  1181. 
1881-^85.  Operations  suspended,  '86,  1149. 

18&n-'86.  370  cubic  yards  sand  and  6,153  cubic  yards  stone  removed,  '86u  1149. 
1886-W.  No  operations,  '87,  1252. 
Projects. 
Between  1872  and  1880  a  channel  200  feet  wide,  11^  and  12  feet  deep,  was  formed 

through  the  middle  ground  and  outer  bar,  '78,  589;  '79,  813;  '87, 1251. 
By  Capt.  Damrell,  1884,  for  widening  the  channel  formed  in  1872-^81  through  the 
middle  ground  to  a  width  of  200  feet  and  depth  of  lOi  feet,  by  dredging  and 
rock  removal.    Estimated  cost,  $25,000,  '85,  196,  1270.    Revised  in  lSS7  to 
(66,000,  on  account  of  increased  quantity  of  rock  to  be  removed,  '87, 1268. 
Surveys. 
Kxaminatiou  for  harbor  at  Cedar  Keys  and  also  for  channel  inside  the  shoals  along 
the  coast  of  Florida,  from  Cedar  Keys  to  Clearwater  Harbor  and  Tampo,  or- 
dered by  act  of  August  2,  1882.    Made  under  direction  of  Capt.  Damrel],  and 
reported  by  him  as  unworthy  of  improvement  and  not  a  public  necessity.  '84k 
1218. 1220. 
Of  harbor  at  Cedar  Keys  ordered  by  act  of  August  2,  1882.    Made,  1864,  under 

direction  of  Capt.  Damrell,  '84,  1224. 
Maps. 
'86,  1149. 


CEBAR  POINT  AND  DAUPHIN  ISLAND,  AliA.-ExAMiHATioir  or 

SHOAL  BETWEEN. 

(See  D4U?am  Island  anp  Csp^lt  PoiNT.) 
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CSHAB  BITEBf  MICH.—Improtbmbnt  of  mouth  of.  . 
Apprepriatleas. 

Bfe $15,000,  '82,2119. 

1884 16,000,  »84,  1834. 

Cemmerce. 

Stfttistics,  '82,  8121,  2124 ;  '86,  1650. 

Beqairements  of  commerce  do  not  warrant  continuation  of  work,  '87,  2004. 

Contraets. 

1883.  Qreen  Bay  Dredging  Company,  for  pile-pier  constmction,  '83,  1638. 

1884.  Qreen  Bay  Dredging  Company,  for  dredging,  '85,  1976.  Scliwarz  <&  Berner, 
ifbr  pile-pier  construction,  '85,  1976. 

Envineenu 
Chibf  of  Enginbkbs. 

Beports,  '81,  279;  '82,  268;  '83,  277;  '84,  276;  '85,  299;  '86,  293;  '87,  258. 
Ekoineers  in  Charge. 

Maj.  H.  M.  Bobert,  1881-^83.    Beport,  '82,  2119,  2120. 

Mi^.  J.  W.  Barlow,  1883,  '83,  1629. 

Capt.  F.  A.  Hinman,  1883-'84.     Beport,  '83,  16:^7. 

Lieut.  Col.  J.  W.  Barlow,  18a4-'86.    Beports,  '84,  1833 ;  '85,  1976. 

Capt.  W.  L  Marshall,  1886,  '86,  290. 

Capt.  C.  E.  L.  B.  Davis,  1886-'—.    Beports,  '86^  1650 ;  '87,  2002. 

Jm  T.  Schermerhom.    Beports,  '82,  2122 ;  '83,  1639. 
OperatioDS, 

1883-'84.  563  linear  feet  of  pile-pier  built,  '84,  1833. 

1884-'85.  Pier  construction  in  progress ;  10,583  cubic  yards  material  dredged  from 
channel,  '85, 1976. 

1885-'86.  Piers  extended  to  an  aggregate  length  of  1,054  feet,  '86)  1650. 

1886-'87.  Operations  suspended,  '87,  2002,  2004. 
Physical  Charaeteristics. 

Description  of  the  locality,  '82,  2120,  2122. 

Description  of  shoal  in  front  of  entrance,  '82,  2119,  2212;  '83,  1639. 
Projects. 

By  Maj.  Bobert,  1881,  for  the  construction  of  two  parallel  piers  200  feet  apart,  ex- 
tending from  the  outer  ends  of  existing  private  piers  to  about  the  16-foot  curve 
in  Green  Bay;  also  the  dredging  of  the  channel  between  the  piers  to  the  depth 
of  14  feet.  Estimated  cost,  $138,000,  '82,  2121,  2124.  Change  in  direction  of 
piers,  '85,  1976. 

Ordered  by  act  of  June  14,  1830.     Made  under  direction  of  Mi^.  Bobert,  '82,  2119. 

Mouth  of  the  river,  '84,  1834. 


CHAOBIBT  BITER,  OHIO— Survey  of. 

Enn^neers. 

Chief  of  Engineers. 
*     Beports,  '80,  228;  '81,  314. 
Engineers  in  Charg^. 
Maj.  J.  M.  Wilson.    Beport,  '81,  2339. 
Mig.  L.  C.  Overman.    Beport,  '87,  2333. 
Commerce* 

No  commerce  at  present  to  justify  improyement,  '81,  2340;  '87,  2334. 
Plans. 

By  Maj.  Wilson,  1881,  for  diversion  of  stream  into  main  channel  by  cutting  off  west 
branch  at  its  head ;  also  for  two  piers,  1,400  and  1,300  feet  long,  respectively, 
to  extend  into  lake  on  either  side  of  main  channel,  and  for  dredging  between 
piers.  Estimated  cost  $200,420,  '81,  2.339,  2.340.  In  1886  Maj.  Orerman  did  not 
consider  the  mouth  of  the  river  worthy  of  improyement,  '87,  2.334. 
Surveys. 
Ordered  by  act  of  June  14,  1880.     Made,  1880,  under  direction  of  Maj.  Wilson,  '80, 

228. 
Examination  of  month  ordered  by  act  of  August  5,  1886.    Made  under  direction  of 
Mi^.  Overman,  '87,  2333. 

1443  EN 8 
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CHANBTEIi  BACK   OF  BRIOAlfTIBTE  BBA€H»  If.  J,,  between 
Absecom  and  Briffantine  Inlets—ExAMiNATioN  of. 

Engineers. 

Chief  op  Enginkbrs. 

Report,  '87,  86. 
Engineer  ik  Charge. 

Lieat.  Col.  H.  M.  Robert,  1686.    Report,  '87,  821. 

Plans. 

Lieat.  Col.  Robert,  1886.  reports  the  route  as  unworthy  of  improvement,  in  view  of 
the  small  amount  of  commerce  to  be  affected  and  difficulty  in  keeping  the 
channel  open,  '87,  821. 

Surveys. 

Examination  ordered  by  act  of  August  5,  1886.    Made,  1886,  under  direction  of 

Lieut.  CoL  Robert,  '87,  821. 


€HAlVNEIi     BETDTEEIf      LLOYD'S     HARBOR     ABTB     COLD 

SPRING  BAFy  Hr.  Y.— Survey  for  opening. 

Gemmerce. 

Justitication  of  improvement,  '81,  615. 
Commercial  statistics,  '81,  615. 
Engrineers. 
Chief  of  Engineers. 

Reports,  '80,  80;  '81,  96. 
Engineer  in  Charge. 

Maj.  J.  W.  Barlow.    Report,  '81,  613. 
Assistant. 

W.  W.  Starr.    Report,  '81,  614. 

Plans. 

By  Maj.  Barlow,  1882.  for  formation  of  dredged  channel  200  feet  wide  and  10 
feet  de^p  at  mean  low  water,  with  jetties  at  Cold  Springs.  Estimated  cost, 
1^,534.40,  '81,  615. 

Surveys- 
Ordered  by  act  of  June  14, 1680.    Made  under  direction  of  Miy.  Barlow,  1880,  '81, 
613. 


€IIABL.ESTOIir  HARBOR,  S.  €•— Improvement  op. 

(Continued  from  Vol.  I,  p.  120.) 
Appropriations* 

lHr,2-'79 1544,700  " 

1880 170.000,  '80,  928. 

1881 175,000,  '81,  105.3. 

1882 300,000,  '82,  1136. 

1884 2,^)0,000,  '84,  1085. 

1886 187,500,  '86,  1073. 

Total 1,627,200 

1688  (including  Sullivan's  Island) 350, 000,  act  of  August  11,  1888. 

List  of  appropriatioDS,  '86,  1072. 

Necessity  for  larger  appropriations,  '87,  1131. 
Commerce. 

Commercial  necessity  for  improvement,  '81,  1052;  '87,  1130,  1137. 
Contracts. 

1879.  Bangs  &  DolLev,  for  construction  of  jetties  in  Charleston  Harbor,  S.  C,  '80, 
928;  completed,  '81,  1044. 

1880.  F.  P.  Mnrphy,  for  riprap  stone,  at  $2.80  per  cnbic  yard,  on  north  jetty,  '81, 
1053;  contract  annulled,  '81,  1041.  N.  A.  Deverenxi  lor  laying  courses  com- 
posed of  logs  and  bnisli  ovcr!nid  with  1  foot  of  riprap  stone;  price  per  linear 
foot,  $10.73,  '81,  1054 ;  anuulle<l,  '82,  1131.  Moses  Dolbey,  for  work  upon  jet- 
ties, at  $13.45  per  linear  loo;  ;  completed,  '81,  1054. 

1882.  A.  A.  Howlett,  for  mattress,  at  72  cents  per  square  yard,  and  riprap  stone, 
at  59  cents  per  cubic  yard,  '83,  879 ;  extennion  of  contract,  '83,  875 ;  comple- 
tion, '84, 1080. 
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€HABLi:STOJV  HARBOB,  S.  €.-<;ontinued. 

Conlracts — Coutinned. 
1884.  A.  A.  Howlett,  for  constraction  of  Jetties,  at  67  cents  |>er  sqaftre  yard  for  mat- 
tress and  $3.41  per  cubic  yard  for  stone,  '85,  118'^;  contract  completed,  '86, 
1068.    H.  H.  Penny,  for  dredging  between  jetties,  at  30  cents  per  cubic  yard, 
•85,  1182;  contract  completed,  '86,  lOiJi). 
1886.  A.  M.  Bangs,  for  mattress,  at  49  cents  per  square  yard,  and  stone,  at  |3.09 
per  cubic  yard,  '87,  1133. 
£ngrineers. 
Chief  of  Enginrers. 
Beports,  '80,  126;  '81,  168;  '82,  164;  '83,  171,  882;  '84,  178;  '85,  177;  '86,  176; 
•87,  140. 

Col.  Q.  A.'Gillmore,*1880-'— .    Beports,  '80.  921;  '81,  1043;  '82,  1121>;  '83,  873; 
'84.  1077;  '85,  1172;  '86,  1063;  '87.  1125. 

Assistants. 
CapU  J.  C.  Post.    Beports,  '80,  929;  '83,  880,  883. 
Capt.  B.  D.  Greene.     Beports.  '81,  1055;  '82,  1136. 
Lieut.  T.  N.  Bailey.    Beport*,  '83,  879;  '84,  lOas. 
Lieut.  F.  y.  Abbot.    Beports,  '85,  1182 ;  '86,  1073 ;  '87,  1133. 
Operations. 

1879->:^.  North  and  south  Jetties  in  progress,  '80.  927. 

1860~'81.  35,789  cubic  yards  of  stone  deposited  in  north  and  south  Jetties;  dredg- 
ing on  bar,  '81,  1044,  1.046,  1047. 

18?l-'82.  North  jetty  extended  2,319  linear  feet,  south  jetty  extended  3,209  linear 
feet :  spur-jetty  built,  '82,  1137 ;  28,387  cubic  yards  riprap  stone  deposited  upon 
nortn  jetty,  '82,  1131 ;  23,030  cubic  yards  riprap  stone  deposited  upon  south 
jetty,  '82,  1132. 

1882-^83.  Extension  of  bottom  course  of  granite  jetty  2,657  linear  feet,  and  enlarg- 
ing foundation  course. of  work,  '83,  875;  35.753  cubic  yards  of  riprap  stone 
placed  in  the  work,  '83,  876. 

1883-'84.  Bottom  course  of  south  jetty  extended  816  linear  feet  seaward  and  513 
linear  feet  landward ;  ^{3,159  square  yards  log  and  brush  placed;  17,299  cnbic 
yards  riprap  stone  laid  over  mattresses,  '84,  178;  183  cubic  yards  of  riprap 
stone  distributed  over  portions  of  second  spur- jetty,  Sullivan's  Island,  '84, 
1081. 

ld84-'85.  Bottqp  course  of  sonth  jetty  extended  2.228  linear  feet ;  69,398  square 
yards  log  and  brush  mattress  overlaid  with  25,182  cnbic  yards  of  riprap  stone ; 
8,929  cubic  yards  of  material  dredged  between  jetties;  %2  linear  feet  of  spur-, 
dike  built,  '85,  178. 

18d5~'86.  Work  continued  on  north  jetty  ;  foundation  of  south  jetty  extended  sea- 
ward 43  feet ;  ridge  of  riprap  deposited  upon  existing  work ;  18,289  square  yards 
of  log  and  brush  mattress  an^*  15,341  cubic  yards  of  riprap  stone  put  in  the  two 
jetties;  76,620  cnbic  yards  of  material  dredged  between  jetties,  '86,  176,  177; 
the  outer  end  of  north  jetty,  14,327  feet  from  Sullivan's  Island  and  within  1,200 
feet  of  the  outer  18-foot  curve;  the  outer  end  of  south  jetty,  16,440  feet  from 
Mor«s  Island  and  2,500  feet  from  outer  18-foot  curve,  '80,  176. 

1886-'87.  19,077  square  yards  of  mattr.  ss  and  13,277  cubic  yards  of  stone  added  to 
north  jetty;  18,621  square  yards  mattress  and  9,508  cubic  yards  of  stone  addod 
to  south  jetty ;  no  additional  extension  seaward  made.  Total  material  used  in 
the  construction  of  the  jetties,  480,814  square  yards  of  mattress,  250,959  cubic 
yards  of  stone,  '87,  1128,  1133. 
Projeets. 

By  Col.  Gillraoro,  1878,  for  the  purpo^io  of  establishing  and  permanently  maintain- 
ing a  practicable  channel  across  the  bar  of  not  less  than  21  feet  depth  at  mean 
low  water,  by  means  ot  two  converging  jetties  of  random  stone  on  brush  and 
log  mattresses,  with  an  opening  between  th«  ends  of  the  jetties  of  about  2,900 
feet.  Estimated  cost,  |3,000,000,  '78,  55H,  572;  '86,  176;  '87,  1135. 
Sorveys. 

Field  work  ainl  survey  of  outer  and  inner  harbors  and  the  bar,  '82,  1130. 

deneral  survey  of  outer  harbor,  including  the  bar  and  it«  exterior  slope,  commenced, 
'83.  875 ;  completed,  '84, 1085.  Examination  into  condition  of  north  and  south 
jetties,  '84,  lOril,  1088. 

Besurvey  of  area  between  sea  and  portions  of  jetties,  '85,  1177;  '86,  1076;  '87, 
1132. 

Maps. 
'30,  926;  '81,  ia52;  '82,  1136;  '83,  878;  '84,  1088:  '85,  U80:   '86,  1076:  '87, 
1132. 
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CHARIiESTOnr  HARBOR,  AT   SUIiLITAN'S  ISI^AMD,  S.  €•- 

Improvbmemt  of. 

Appr^prlatioDS. 

1880 15,000, '80,  932. 

Contracts. 

£.  T.  Bangs,  for  Jetty  ooDstraotion,  '81,  1067. 
Engineers. 
Chixf  of  Bnoinebbs. 

Reports,  '80,  127 ;  '81,  170. 
Enginker  in  Charge. 
Lieac.  Col.  Q.  A.  Gillmore,  1870.    Reports,  '80,  931 ;  '81,  1064. 
Operations. 
1880-^81.  324  liuear  feet  of  log  Jetty  built  and  covered  with  496  cubic  yards  of  rip- 
rap stone,  '81,  1066. 

Projects. 

Lieut.  Col.  Gillmore,  1880,  for  protection  of  south  shore  of  Sullivan's  Island  by 
construction  of  3  log  and  riprap  spur-Jetties,  varying  from  150  to  180  feet  in 
length,  placed  at  right  angles  to  the  shore-line.  Estimated  cost,  $6^000,  '80, 
931. 


CHARIifiSTON  NECK,   8.  C^  8HIP-€ANAL  ACROSS  -  Examina- 
tion FOR. 

Commerce. 

Benefits  to,  arising  from  constraction  of  canal,  '81,  1165. 
Enfflneers. 

Chief  of  Engineers. 

Reports,  '80,  132 ;  '81, 179. 
Engineer  in  Charge. 
Lieut.  Col.  Q.  A.  Gillmore,  1880.    Report,  '81,  1164. 
Physical  Characteristics. 

Geographical  description  of  Charleston  Neck  and  its  surroundings,  '81,  1165. 
Plans. 
By  Capt.  Post,  for  improvement  of  Charleston  Neck  bv  construction  of  canal  of  20 
feet  depth  at  mean  low  water,  a  bottom  width  oi  200  feet,  with  tide-gates  at 
each  end.     Estimated  cost,  |4;i9,789,  '81,  1167.  • 

Private  and  Corporate  Work. 
Appropriation  of  $15,000  by  legislature  of  South  Carolina  towards  constraction  of 
canal,  '81,  1167. 
Surveys. 
Ordered  by  act  of  June  18,  1878,  '80,  132. 

Made,  1880,  under  the  direction  of  Lieut.  Col.  Gilhnore,  1880,  '80,  132. 
Location  selected  for  ship-channel,  '81,  1165. 


CHARIiETOIX  HARBOR,  IIEICH.— Improvemxnt  or. 

(Continued  from  Vol.  I,  p.  122.) 
Appropriations. 

1876-'79 $31,000 

1880 10,000,  '80.2009. 

1881 10,000,  '81,2198. 

1882 10,000,  '82,2-282. 

ISSA 10, 000, '84,  1972. 

1886 10,000,  '86,1756. 

Total 81,000 

1888 12,500,  act  of  August  11,  1888. 

Contracts. 

1880.  N.  G.  Dodge,  for  dredging,  at  14  cents  per  cubic  yard,  '81,  2199. 

1881.  C.  Sutherland,  for  pier  construction,  '81,  2198. 

1882.  L.  £.  Allen,  pier  construction,  '83,  1807. 

1886.  L.  E.  Allen,  for  dredging  and  pier  construction,  '87,  2178. 
EniTtneers. 
Chief  of  Engineers. 
Beports,  '80.  214;  '81,  289;  '82,  284;  '83,  292;  '84,  293;  '85,  315;  '86,  309;  '87, 
277. 


BIVEBS  AND  HABBOBS.  117 

€BL4RIiBVOIX  HARBOR,  MICH.— Continued. 

lSiiirin^O'9— Continned. 
£lKRinEER8  IN  Chabos. 
Maj.  S.  M.  Mansfield,  1879-^.    Beport,  '80,  214. 
MaJ.  F.  Harwood,  188(M82.    Reports.  '80,  2007 ;  '81,  2197. 
MaJ.  D.  P.  Heap,  18d:2-'83.    Report,  '83.  22»1. 

Capt.  D.  W.  liockwood,  1883-'—.    Reports,  '83,  1805 :  '84,  1971 :  '85,  2065 :  '86, 
1755 ;  '87,  2176. 

Operations. 

1879-'80.  5,083  oabic  yards  material  dredged,  150  linear  feet  of  north  pier  extension 
nearly  finished,  '80,  2007. 

18d0-'81.  165  lioear  feet  pile  revetment  repaired,  saperstmotnre  over  north  pior 
nearly  completed,  8,203  cnbio  yards  sand  dredfi:ed  from  channel,  '81,  211)7. 

1881-^82.  27,062  oabic  yards  material  removed  from  channel,  '82,  2281.    1,401  linear 
feet  plank-beam  revetment  and  440  linear  feet  close  pile  revetment  constructed ; 
minor  repairs  to  crib- work,  '83,  2282. 
.  1882-'83.  10,306  cnbio  yards  material  dredged  from  channel,  '83,  1806. 

1883-'84.  Backing  placed  behind  revetments,  '84,  1972. 

18e^'85.  161  feet  plank-beam  revetment  repaired,  75  linear  feet  plank-beam  revet- 
ment ohanjged  to  close  piling,  channel  face  of  sonth  pier  bnilt  np,  210  cords 
brash  and  674  cords  stone  us^  in  backing  plank-beam  levetment,  '85,  2066. 

1885-^86.  330  linear  feet  of  snperstmotare  completed,  '86,  1756. 

188&-'87.  3,360  cable  yards  gravel  dredged  from  lower  channel,  '87,  2176. 
Projects. 

By  M%j.  Mansfield,  1868,  for  improvement  of  harbor  by  dredging  a  channel  100  feet 
wide  to  a  depth  of  12  feet,  both  sides  to  be  protected  by  close  piling ;  modified 
in  1876  by  the  snbstitation  of  crib  for  pile-piers,  at  an  estimated  cost  of  $186,000, 
'69,  80.  81,  82;  '80,  214  ;  '87,  2177. 
Sarveys. 

Of  upper  and  lower  channels,  1883,  '83^  1806. 

'82,2282;  '83,1806. 


GHARIiOTTB  HARBOBv  FJL4.~Exaicination  or. 

Commerce. 

Beqairements  of,  '80,  1100;  '85,  1286. 
Bnffineers. 

CHisr  or  Bnoinekbs. 

Beports,  '80, 140;  '85, 199;  '87,  162. 
Ekoinebbs  in  Chabob. 
Capt.  A.  N.  Damrell.    Beport,  '80, 1100. 
Capt.  W.  T.  Bossell.    Beport,  '85, 1286. 
Lient.  W.  M.  Blaok.    Beport,  '87, 1258. 
Assistant. 
J.  L.  Meigs.    Beport,  '80, 1101. 
Plans. 
In  1880  Capt.  Damrell  considered  that  Charlotte  Harbor  did  not  reqnire  improve- 
ment:  that  to  improve  Pease  Creek  from  its  month  to  Fort  Meade  wonld  cost 
$17,000,  '80,  1100. 
In  1884  Capt.  Bossell  considered  that  there  was  no  present  need  for  the  improvement 

of  Charlotte  Harbor,  '85,  1286. 
In  1887  Lient.  Black  did  not  consider  the  harbor  worthy  of  improvement,  '87, 1258. 

Sunreys. 

Examiniitions  ordered  by  act  of  March  3, 1879,  July  5,  1884,  and  Augnst  5,  1886, 
'80, 1100;  '85,  1286;  '87,  1258. 


CHARJLOTTE  HARBOR  AND  PfiASIS  CREEK,  FLA.— Examina 

TION  OF. 

(Continued  from  Vol.  I^  p.  123.) 
diiplneers. 

Cmsr  or  Enoinbsrs. 
Beport,  '80,  140. 
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CHARIiOTTE  HARBOR  AND  PEASE  CREEK,  FLA.- Confinae<l. 
E  njpioeers— Continued. 

KMOINBER  IV  Chargb. 

Capt.  A.  N.  Damrell,  IddO.    Beport,  '80,  1100. 
Ajbsistant 
J.  L.  Meigs.     Report,  '80,  1101. 
Plans. 
By  Capt.  Dftmrell,  1880,  for  improvement  of  Pease  Creek  by  rock  excavation  and 
removal  of  obstructions  irom  its  month  to  Fort  Meade.    Estimated  cost, 
$17,000,  '80.  1100,  1106. 
Snrveirs. 
Ordered  by  act  of  March  3,  1879,  '80,  140.    Made  nnder  the  direction  of  Capt. 
JDamrell,  '80,  1100. 


CHARLOTTE  HARBOR,  FLA. —  Water-way  from,  to  Saint  John'8 

KivER,  examination  of. 

Chief  of  Enoixbbrs. 

Reports,  '80,  132;  '81,  179;  '82,  175. 
Engineer  in  Charge. 

Lieut.  Col.  Q.  A.  Gillmore,  1680.    Report,  '82,  1204. 
Assistant. 

•     W.  G.Villiamson.    Report,  '82,  1219. 
Plans. 
By  Lieut.  Col.  Gillmore,  1882^  for  opening  8team*boat  communication  from  Saint 
John's  River,  Fla.,  by  way  of  Tohopokeliga  Lake,  to  Charlotte  Harbor  or  Pease 
Creek,  at  an  estimated  cost  of  $5,662,812,  '82,  1216. 
Surveys. 
Ordered  by  act  of  June  14, 1880,  '80, 132.    Made  nnder  direction  of  Lieut.  CoL  Gill- 
more, 1882,  '82,  1204. 


CHARLOTTE  HARBOR,  IV.  ¥.— Improvement  of. 

(Continued  from  Vol.  I,  p.  rJ3.) 
A  pi^ropriati^MS. 

1828-79 $310,578.40 

IHrtO 5,000.00.  '80,  2207. 

1881 2,500.00, '81,  2437. 

li<82 35, 000.  00, '82,  2445. 

1884 20, 000.  00, '84,  2137. 

1886 26, 250.  00, '86, 1888. 

Total  399,328.40 

1888 45,000.00,  act  of  August  11,  1888. 

List  of  appropriations  from  1828  to  1^1,  '81,  2436. 
Contracts. 
1882.  A.  J.  Packard,  iron  for  pier  extension,  '83, 1943.    J.  W.  Dennis,  for  labor  and 
materials  (except  iron)  for  600  linear  feet  of  extension,  '83,  1942;  completed, 
•84,  2137. 
1884.  J.  B.  Donnelly,  for  construction  of  3ri0  linear  feet  of  pier  extension,  *85,  2271  ; 
extended,  '85,  2272 ;  completed,  '86,  1887. 
Engrineers. 
Chikf  of  Engineers. 
Reports,  '80,  231;  '81,  317;  '82,  311;  '83,  319;  '84,323:  '85,348;  '86^342;  '87, 
308. 
Enoineerr  in  Charge. 
Maj.  W.  McFarland,  1876-^83.     Reports,  '80,  2207;  »81,  2436;  '82,  2444. 
Lieut.  Col.  H.  M.  Robert,  1883-'85.     Reports,  '83,  1942;  '84,  2137. 
Capt.  E.  Magaire,  18&V86.     Reports,  '85,  2271;  '86,  1887. 
Capt.  C.  r.  Palfrey,  1886-'—.     Reiwrt,  '87,  2371. 
Operations. 
1879-'80.  Repairs  to, east  and  west  piers,  '80,  2207. 

1880-^81.  Repairs  to  west  pier;  707  feet  of  superstructure  of  east  pier  rebuilt,  '&!, 
2436. 
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Operations— Continued. 
1881-82.  43  feet  of  east  pier  superatractare  rebuilt,  '82,  2444. 
1882-'83.  No  operations,  '83,  1942. 
1883-'d4.  16  cribs  (30  feet  in  length)  placed  in  east  and  west  piers  and  600  linear 

feet  snperstructnre  built  over  same,  '84,  2137. 
1884-'a5.  One  and  one-half  cribs  framed,  '85,  2272. 
18d5>'86.  350  linear  feet  of  pier  extension  completed,  '86,  1887. 
1886-'87.  800  linear  feet  superstructure  east  pier  built,  '87,  2372. 

Projects. 

The  projects  of  1829-^80  were  modified  in  1881  by  Maj.  McFarland,  to  provide  for 
an  extension  of  the  piers  to  the  15-foot  curve  in  the  lake,  with  the  formation, 
bv  dredging,  of  a  channel  between  the  piers  15  feet  deep.    Estimated  cost, 
$154,000,  '81,  2437  ;  '86^  343. 
Surreys. 
Maps. 
'81,  2436. 


CHATTABOOCHEE  BITEB,  OA.  AND  AI^A.— Improvruemt  of. 

(Continued  from  Vol.  I,  p.  125.) 
Appropriations. 

1835-^79 135,000 

1880 20,000, '80,  1073. 

1881 20,000, '81,  1186. 

1882 25. 000. '82,  1261. 

1884 35,000, '84,  1167. 

1886 20,000, '86,  1169. 

Total 155,000 

1888 20,000,  act  of  August  11, 1888. 

Engrlneers. 

Chief  of  Engixesbs. 
Reports,  '80,  134, 190 :  *81,  182,  189 ;  '82,  177,  252 ;  '83,  188 :  '84,  196 ;  '85,  202 : 
'86,  200 ;  '87,  169. 
Englnbebs  in  Charge. 
Maj.  W.  R.  King,  187a-'80.    Reports,  *80,  1705 ;  '82,  1875. 
Maj.  A.  N.  Damrell,  1880-'85.    Reports,  '80, 1070;  '81, 1182:  '82,  1259;  '83,  973; 

'84,  1167. 
Capt.  R.  L.  Hoxie,  1885-»— .    Reports,  '85,  1303 ;  '86,  1168 ;  '87,  1283. 
Assistants. 

B.  W.  Frobel.     Report,  '80,  1708. 
D.  L.  Sublett.    Report,  '80,  1719. 
Operations. 
1879-80.  Barge,  magazin ^  boat,  and  scow  built;  2,693  linear  feet  Jetty  built;  51 

snags  and  585  cubic  yards  rock  removed,  '80, 1071. 
1880-'81.  2  barges  built,  1  steamer  repaired,  176  cubic  yards  rock  remoyed,  '81, 

1183. 
188W82.  640  snags  and  trees  removed,  1,682  linear  feet  jetty  built,  and  77  linear 
feet  repaired;  2,614  cubic  yards  rock  removed,  960  cords  brusn  fascines  con- 
structed, '82,  1259. 
1882-'83.  292  snags  and  trees  and  1,968  cubic  yards  rock  removed ;  2,060  linear  feet 

jetty  built,  '83,  973. 
1883-^84.  634  sna^s  and  trees  and  2,531  cubic  yards  rock  removed;  2,377  linear  feet 

of  brusb  jetties  built;  2  barges,  2  skiffs,  and  3  bateaux  built,  '84,  1168. 
1884-'85.  1,100  snags,  logs,  and  trees,  3  wrecks  removed  from  channel,  3,764  cubic 

yards  rock  removed,  '85,  1304. 
1885-'86.  4,473  cubic  yards  rock  removed ;  steam  snag-boat  completed  and  equipped, 

'86.  1168. 
1886-'87.  1,733  logs  and  trees  removed  by  United  States  snag-boat ;  3,007  cubic 
yards  of  marl  excavated  at  Uchee  Shoals,  '87,  1284. 
Plans. 

By  Maj.  King,  1880,  for  improvement  of  Chattahoochee  River,  by  excavation  of 
channel  through  led^s  and  bars,  removal  of  isolated  and  projecting  rocks, 
and  the  building  of  jetty-dams  to  contract  the  channel  to  its  normal  width. 
Also  by  the  construction  of  locks  and  dams  where  tho  fall  is  too  great  to  be 
overeome  by  open  channel  navigation.  Estimated  cost,  $6,403,811,  '80, 1706, 
1721. 
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Plans— Continueil. 
By  MaJ.  KiDg,  1882,  for  iinproveiuetit  of  the  river  between  West  Point  and  Bolton, 
a  diatauce  of  108  miles,  giving  Blackwater  navigation  by  dredging,  wing  and 
riprap  dam  couHtriiotion,  and  the  constrnotion  of  8  locks.    Estimated  cost, 
|4H6,474,  '82,  1876. 

Projects. 

By  Capt.  Damrell,  1873,  for  improvement  of  Chattahoocliee  River  from  its  month  to 
Colnmbus,  223^  miles,  by  the  formation  of  a  channel  100  feet  wide  and  4  feet 
deep  at  low  water,  by  blasting,  dredging,  removal  of  snags  and  logs,  and  the 
construction  of  wiug-dams,  '73,  700 ;  ^80,  1070 ;  '86,  200. 

Original  estimate  stated  as  ^iS.\247M ;  '86,  1169 ;  '87,  1283. 

Sonreys. 

Survey  above  Colnmbus  ordered  by  act  of  June  18,  1878.    Hade  under  direotion 

of  Maj.  King  in  1880,  '80,  1705. 
Survey  between  West  Point  and  Bolton  ordered  by  act  of  March  3,  1879.    Made 

in  1881  under  direction  of  Capt.  Damrell.  '81,  189. 
Examination  of  river  between  West  Point  and  Bolton  ordered  by  act  of  March  3, 

1881.    Made,  1882,  under  direction  of  Msg.  King,  '82,  1875. 
Maps. 
'80,  1708. 


CHEBOYGAN  HARBOR,  IIEICH.— iMPBOvsMEin'  of. 

(Continued  from  Vol.  I,  p.  127.) 
Appropriations. 

1871-79 191,000 

1880 6, 000, '80.  2035. 

1881 6, 000, '81,  2242. 

1882 - 10, 000, '82,  2328. 

1884 5, 000, '84,  2036. 

1886 15, 000, '86^  1824. 

Total 133,000 

1888 15,000,  act  of  August  11,  1888. 

Contracts. 

1880.  Curkin,  Stlckney  <&  Cram,  for  dredging,  at  17  cents  per  cubic  yard.  '81, 
2242. 

1881.  J.  W.  McGinn,  for  pier  construction,  '81,  2243. 
188:^.  Carkin,  Stickney  &  Cram,  for  dredffing,  '83,  1851. 

1887.  Green  Bay  Dredging  Company,  for  dredging,  at  Hi  cents  per  cubic  yard,  '87, 
2249. 
Eniirineers. 
Chief  of  Engineers. 
Reports, '80, 219 ;  '81,297;  »82,  292  j  '83,  301;  '84,  303;  '85,  326;  *86;  320;  '87, 
288. 

Engineers  m  Chahge. 
Maj.  F.  Harwood,  1877-'8:^.    Reports,  '80,  2034  ;  '81,  2241 ;  '82,  2327. 
Lieut.  Col.  O.  M.  Poe,  188-3-'— .    Reports,  '83,  ia'>0 ;  '84,  2035 ;  '85.  2128 :  '86, 
1824 ;  '87,  2247. 
Operations. 

1879-'80.  9,843  cubic  yards  dredged  from  channels,  '80,  2035. 

1880-^81.  12,369  cubic  yards  material  dredged,  '81,  2241. 

1881-'82.  12,000  cubic  yards  material  dredged  from  channelj  '82,  2327;  couBtruotion 

of  pier-head  crib,  '82,  2328. 
lH82-'83.  28,000  cubic  yards  material  removed,  '83,  18:>0. 
188:^-'8G.  No  operations,  '84,  2035;  '85,  2128;  '86,  18-^4. 
188i>-'87.  No  operations ;  history  of  past  operations  and  projects,  '87,  2247. 
Projeets. 
By  Capt.  Farquhar,  1870,  for  improvement  of  harbor  by  dredging  channel  200  feet 
wide  by  14  feet  deep,  from  mouth  of  river  to  Cheboygan  village  and  the  pro- 
tection of  the  channel  by  pile-piers  with  crib  pier-heads.    Estimated  cost, 
1395,000,  '71,  185,  18C ;  '80,  219 ;  '87,  2247. 
Bevised  project  by  Maj.  Harwood,  1882,  providing  a  uniform  depth  of  15  feet 

throughout  channel  and  of  basin  opposite  steam-boat  landinj;,  '82,  2328;  '87. 
2247.  fa;      -.  >         t 
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CHEBOTOAN  HARBOB,  BICIl.— ContinQed. 

Fr#Ject9-^on  tinned. 

In  ia85  CoL  Poe  lednoed  the  estimate  for  present  project  to  $218,000,  '85, 2128 ;  '87 
*24o« 

Of  channel,  1860,  '80,8035. 
Maps. 
'82,8338. 


CHBESE4|1TAKES  CBBBK,  M.  J.— ISfPRovsMSNT  of. 

(Continned  flpom  Vol.  I,  p.  128.) 
ApBr#priatl«B8« 

IBdO 120. 000, '80,  524. 

1881 5, 000, '81,  564. 

1882 15. 000, '82,  (581. 

€oBtraet«« 

1882.  S.  R.  Camming,  for  oonstraction  of  revetuient,  '83,  570. 

Chibt  of  Enoikbrrs. 
Berorts,  '80,  86;  '81,  107;  '82.  108;  '83,  101;  '84.  110;  '85,  101;  '86,  100;  '87, 

EliaiinBBRS  IK  Charos. 
Col.  J.  Newton,  lb79-'82.     Reports,  '80,  524  ;  '81,  063 ;  '82,  679. 
Lient.  Col.  G.  L.  Gillespie,  1882-'86.    Reports,  '83.  &09 :  '84. 735 ;  '85.  743. 
Lieut.  Col.  W.  McFapland,  1886.    Report,  '86,  7f3. 
Lient.  G.  McC.  Derby,  1885-^—.    Report,  '87,  775. 
Assistant. 
R.  H.  Talcott.    Report,  '80,  525. 
OperaCioiis. 
1882-^83.  2.000  linear  feet  of  stone  Jetty  constructed  ;  channel  dredged,  '83,  569. 
1883-^84.  Rubble  letties  raised  by  additibn  of  750  cubic  yards  stone,  cbauiiel 
widened  to  100  feet ;  532  feet  of  sheet  pile  reYetment  built,  '84,  736 ;  no  opera- 
tions since  1884,  '86^  765;  '87,  775;  history  of  improrements,  '86,  763. 
Physical  Characteristics. 

Described,  '80,  526. 
Prelects. 
By  Col.  Newton,  1879,  to  change  the  outlet  into  a  direction  at  right  angles  to  the 
beaoh  and  to  sustain  this  direction  by  parallel  jetties  to  strengthen  the  course 
of  the  stream  and  increase  the  depth  to  4  feet  at  mean  low  water.  Estimated 
oost,  $75,279,  >80^  525,  527 ;  '82,  080.  Estimate  reYised  in  1885  to  $90,000,  '85, 
743 ;  '87,  743. 

Sarreys. 

Ordered  by  act  of  March  3, 1879.    Made  in  1880,  under  direction  of  Gol.  Newton, 

'80,  525. 
Maps. 
'82, 680. 


CHBHAIiIS  BIYEB,  IVASH.— Improvement  of. 

(Continned  from  Vol.  I,  p.  128.) 
Apprepriations* 

im $3, 000, '82,  2686. 

1884 2, 500, '84,  227a 

1886 2.500, '86,  2010. 

1888 2,000,aotof  August  11,  1888. 

Basiaeers. 
Cbixf  of  Enginsbrs. 
Rmmurts,  '80^  332 ;  '81,  323 ;  '82,  323 ;  '83,  337 ;  '84,  340 ;  '85,  367 ;  '86, 364 ;  '87, 

EiraiNBBR  IN  Charge. 
Capt.  C.  F.  Powell,  1881-'—.     Reports,  '82,  2686,  2687 ;  '83,  2075 ;  '84,  2276 ; 
'85,  2405;  '86^  2009;  '87,  2489. 

B.  A.  Habersham.    Report,  '82,  2688. 
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Operations.  

Id8:s-'d4.  1,611  logs,  BQ^gB,  and  pieces  of  drift-wood  remoTed,  '9%,  S877. 
1884-85.  1,711  logs,  snags,  and  pieces  of  drift- wood  oat  and  remoTed,  '85,  9405. 
1885-'86.  No  operations.for  lack  of  funds,  '86,  2009. 
1886-^87.  293  logs  and  snags  removed,  '87,  2489. 
Physical  Ciiaracleristics. 

Description  of  river  and  it«  olietrnctions,  '82,  2687,  9690. 
Projects. 
By  Capt.  Powell,  1882,  for  removal  of  snags,  logs,  drift,  and  similar  obstructions 
between  Claouato  and  the  moutb,  a  distance  of  70  miles,  giving  a  navigable 
channel  of  3  feet  for  two-thirds  of  the  year  at  an  esttmatod  annual  cost  of  |8,000, 
'82,2687,268a 
Sarveys. 
Ordered  by  act  of  March  3,  1881.    Made,  1882,  under  direction  of  Capt.  PoweU, 
'82,  2686. 


CHERBTSTONE  €BEEK,  TA.— Examinatiok  or. 

Engineers. 

Chief  op  bNGixEiCRS. 

Report,  '84,  151. 
Engineer  in  Charge. 

Capt.  T.  Turtle.    Report,  '84,  953, 955. 

ASSIBTANTB. 

W.  H.  Kimberly.    Report,  '84,  955. 
I.  L.  Seager.    Report,  '84,  964. 

Plans. 

In  1882  Capt.  Turtle  did  not  consider  the  stream  worthy  of  improvement  nor  the 
work  a  public  necessity,  '84,  955. 

Surveys. 

Examination  ordered  by  act  of  August  2,  1882.    Made  under  direction  of  Capt. 
Turtle,  '84,  953,  955. 


CHESAPEAKE  AND  DELAWARE  BAITS— Survey  or  8Hif-C4Nal  to 

connect. 

(CoQtinned  from  Vol.  I,  p.  129.) 

Appropriations. 

l87:i-'79 $15,000 

1882 10,000,  for  survey.  »82,  144. 

€oniHierce. 

Saviug  in  time  and  distance  by  canal,  '80,  715. 

Commerce  passing  through  Delaware  and  Chesapeake  Canal,  '82,  958. 
Importance  of  the  Improvement,  '83,  74'4. 
Engrineers. 
Chief  of  Kxgixeeks. 

Reports,  '80,  110;  '81,  150;  '82,  144;  '83,  148,  725. 
Engineer  in  Charge. 

Lieut.  Col.  W.  P.  Craighill.    Reports,  '80,  713;  '82,  950;  '83,  726,  749. 
Assistants. 
N.  H.  Hntton.    Report,  '80,  717. 
Capt.  T.  Turtle.     Reports,  '82,  950 ;  '83,  727,  752. 
M.  Paret.     Report,  '83,  7^7. 
Physical  Ciiarsicteristics. 
Geological  formation  of  peninsula,  '80,  717. 
Tidal  observations,  '80,  729. 

Ice  records  in  Chesapeake  and  Delaware  bays,  '80,  7'M ;  '82,  954,  959 ;  '83,  744. 
Results  of  borings,  '83,  728. 
Plans. 
By  Lieut.  Col.  Craigbill,  1879,  for  a  sbip-caual  2G  feet  deep  at  mean  low  water,  100 
feet  wide  at  llottom,  and  178  feet  wide  at  water-line,  without  locks,  except 
tide-locks.    The  following  locations  were  presented : 
Cboptank  route,  length  of  canal  proper  37^^  miles.    Estimated  cost,  $16,500,000, 
'80,  715,  725. 
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Plans— Continued. 
Wye  route,  length  of  oanal  43  miles.    Estimated  cost,  |96,333,000,  '80,  715,725. 
Qaeenstowu  roaie,  length  of  canal  53i^  miles.     Estimated  cost,  $37,225,000,  '80, 

715,725. 
Centenrille  route,  length  of  canal  51  miles.     Estimated  cost,  $41,500,000,  '80,715. 

726. 
Southeast  Creek  ronte,  length  of  oanal  38^  miles.     Estimated  cost,  $25,000,000, 

'80,  715,  726. 
Sassafras  route,  length  of  canal  16^  miles.     Estimated  cost,  $8,500,000,  '80,  715, 

726,  735,  7:«). 
Map  showing  routes,  '80,  716. 

Additional  consideration  of  Choptank  and  Sassafras  routes,  '82,  951. 
In  1683,  after  additional  examination  and  increasing  the  depth  of  the  canal  to  27 
feet,  the  following  estimates  are  presented : 

Choptank  route $18,184,766, '83,  741. 

Sassafras  route 11, 410, 000, '83,  742. 

Buck  Creek  route 7, 605, 471, '83,  742. 

Maintenance  of  canal,  '83,  747. 
Private  aad  Corporate  ¥rork« 
Description  of  existing  canal,  '80,  713 ;  '82,  957. 

Protests  of  the  Maryland  and  Delaware  Ship-Canal  Company  against  further  sur- 
veys,'83,  751,753,761. 
Specifications  of  the  Maryland  and  Delaware  Ship-Canal,  '83,  758. 
Smrveju. 
Previous  surveys  made,  '80,  714  ;  '83,  753. 
Maps. 
'80,716;  '83,742. 


CHESTER,  PA.— Ice-harbor  at. 
Easineers. 

Chief  of  Engineers. 

Reports,  '80,  94;  '81,  121 ;  '82,  120;  '83, 119;  '84,  128. 
ENdixBERS  IN  Charge. 
Col.  J.  N.  Macomh.  1877-'d2.    Reports,  '80.  584,  611 ;  81,  767. 
Capt.  W.  Ludlow,  l«82-'83.    Report,  '82,  755. 
Lieut.  Col.  G.  Weitzel,  1883-'84.    Report,  '83,  617. 
M^.  W.  H.  Heuer,  1884.    Report,  '84,  816. 
Assistant. 
Capt.  W.  Ludlow.    Report,  '80,  612. 
Operations. 

No  operations  from  1880  to  1884. 
Surveys. 
Examination  for  ice-harbor  at  Marcus  Hook  and  Chester  ordered  by  act  of  March 
3,  1879.    Made,  1880,  under  direction  of  Col.  Macomb,  '80,  611. 


CHESTER  AND  RIDLEY  GREEKS,  PA.— Survey  and  iMPROVEMEzn* 

OF. 

Appropriations. 

1881 $3, 000, '81.  793. 

1882 3,000,  '82,  777. 

€ontraecs. 

1882.  F.  C.  Somers,  for  dredging,  at  52  cents  per  cubic  yard,  '83,  634. 
Engriueers. 
Chief  of  Enoikbbrs. 

Reports,  '80,  97 ;  '81,  125 ;  '82,  123 ;  '83, 124. 
Engineers  in  Charge. 

Col.  J.  N.  Macomb,  1880-'82.    Report,  '81,  792,  793. 

Capt.  W.  Ludlow,  1882-'83.    Report,  '82,  777. 

Lieut.  Col.  G.  Weitzel,  1883.    Report,  '83,  633. 
Assistant. 

T.  G.  Locke.    Report,  '83,  634. 
Operiitions. 
188^'83.  10,613  cubic  yards  material  dredged ;  project  completed,  '83,  634. 
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CHESTER  AND  RIBLBT  CREEKS,  PA.-€oiitiiiaed. 

Projects. 

By  Col.  Macomb,  1881,  for  improvement  of  Chester  Creek,  Pa.,  by  dredging  and 

removal  of  ailt  to  a  depth  of  7  feet  low  water  at  the  entrance,  diminishing 

upward.    Estimated  cost,  $10,781,  '81,  125,  794. 
By  request  of  city  authorities  dredging  was  confined  to  area  between  Second  Street 

Bddge  and  moath  of  creek,  '83,  634 ;  completed,  1883,  '83,  634. 
Surveys. 
Of  Chester  and  Ridley  creeks,  near  their  outlets  into  the  Delaware,  ordered  by  act 

of  March  3,  1879.    Biade,  1880,  under  the  direction  of  GoL  Macomb,  '81,  792. 


CHESTER  RIVERv  HID.— Improvkmknt  of,  at  Kbnt  Island  Narrows. 

(Continued  from  Vol.  I,  p.  134.) 
A  ppropriatl«ns« 

1876-^79 $28,000 

List  of  appropriations,  '86,  866. 
Enflrincers. 

Chief  of  Enginbkrs. 
Reports,  '80,  100;  '81,  132;  '82,  130;  '83,  134;  '84, 141;  '85, 133;  '86^  130;  '87, 
93. 
Enoinrer  in  Charox. 
Lieut.  Col.  W.  P.  CraighiU,  1878-'84.    Reports, '80,  624;  '81,  859;  '82,  843;  '83, 

669 '  '84  893. 
W.  F.  Smith, U.S.  Agent,  1884-'—.    Reports,  '85,  884 ;  '86,  866 ;  '87,  83a 
Operations. 

None  since  1878,  at  which  time  project  was  completed,  '85,  133 ;  '87,  638. 
Projects* 
By  Lieut.  Col.  CraighiU,  1874,  for  the  improvement  of  this  part  of  Chester  River 
by  the  reopening  of  a  channel  formerly  existing  between  Chester  River  and 
Eastern  Bay,  which  had  been  shut  up  by  a  solid  canseway,  under  the  authority 
of  the  State  of  Maryland.    Estimated  cost,  $25,000,  '75,  ii,  64 ;  '85, 133.    Proj- 
ect completed  at  a  cost  of  |26,000  in  1878.    No  farther  work  deemed  necessary, 
'85,  133. 
Surveys. 
Resurvey  of  channel,  1880,  '80,  624. 


CHESTER  RIVER,  HID.  —  Improyembnt  or,  from  Sfrt's  Lahbinq  to 

Crompton. 


1881 $6, 500, '86,  866. 

1882 6, 500, '82,  841. 

Contracts. 

1881.  D.  Constantine,  for  dredging,  at  27  cents  per  cubic  yard,  '82,  841. 
Enirineers. 
Chief  of  Engineers. 

Reports,  '80,  111;  '81,  150;  '82,  129;  '83,  133;  '84,  141;  '85,  133;  '86^  130. 
Engineers  in  Charge. 
Lient.  Col.  W.  P.  CraighiU,  1880-'84.     Reports,  '81.  856;  '82,  841 ;  '83,  667;  '84, 

893 
W.  P.*  Smith,  U.  S.  Agent,  1884-'—.    Reports,  '85,  8H4  ;  '86,  866. 
Assistant 
H.  Bacon.    Report,  '81,  856. 
Operations. 
History  of  previous  operations,  '84,  893. 
1881-'82.  Channel  over  shoals  dredged  70  feet  wide  and  8  feet  deep  at  low  water, 

'82,  841. 
18d2~'d3.  CbaDnel  widened  to  120  feet  and  project  completed  as  originally  proposed, 
'83,  133 ;  '86,  130. 
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CHCSTCB  BITER,  MB.— Oontinned. 

Projects. 

By  Mi^.  Craighill,  1881,  for  improvement  of  Chester  River,  from  Spry's  Landing  to 
Crompton,  by  excavation  of  channel  1^  feet  wide  and  8  feet  deep  at  mean 
low  water.     Estimated  cost,  |13,167,  '81,  857 :  '83,  667.     Project  completed 
in  1883,  '83,  133;  '86^  13D. 
Sarveys. 

Of  Chester  River,  between  Kirby's  and  Spry's  Landing,  ordered  by  act  of  Jnne  14, 
1880.    Made,  1881,  under  the  direction  of  M^j.  Craighill,  '81,  150,  856. 


CWLBXElfmm  BITEB,  DAK.— Survkt  ov. 

(Continued  from  Vol.  I,  p.  135.) 

Chibf  or  Enoinksbs. 

Report,  '80,  170. 
Enoinsxr  in  Chabgb. 
Lient.  E.  Magnire.    Report,  '80,  1478. 
Plans- 
Recommended  that  no  appropriations  be  made,  '80, 1478. 
Surveys. 
Of  Cheyenne  River  ordered  by  act  of  March  3,  1879.    Made,  1880,  nnder  direction 

of  Lieut.  Magnire,  '80,  1478. 
History  of  the  work,  '80,  1479, 


€HI€AGO  HABBOB,  ILI^.— iMPRoyBMBMr  or. 

(Continued  from  Vol.  I,  p.  135.) 
Appropriations. 

1833-^79 $1,134,005 

1880 145,000,  '80,  1986. 

1881 150, 000, '81,  2160. 

1882 200, 000, '82,  2206. 

1884 100, 000, '84, 1945. 

1886 75,000,  '86^  1703. 

Total 1,804,005 

1888 200,000,  act  of  August  11, 1888. 

Commerce. 

Area  of  outer  harbor,  *82,  2204 ;  '83,  1742 ;  '84,  1944. 
Collisions  with  exterior  breakwater,  '83,  1742;  '84, 1944. 
Commercial  statistics,  '87,  2116. 
Contracts. 
Id79.  G.  Hannahs,  for  timber  and  piles,  '80,  1984,  1986. 

1880.  Chicago  Dredging  and  Dock  Company ,*for  dredging,  at  21i  cents  per  cubio 
yard,  '81,  216. 

1881.  G.  Hannahs,  for  timber,  '81,  2161.  Shnmway,  Bergess  &  Co.,  for  drift  bolts, 
'81.  2161. 

1882.  W.E.  Hutchinson,  for  timber,  '82,  22%.  G.  Hannahs,  for  timber,  '82,  2206. 
Beckford,  Knox  &  Co.,  for  timber,  '82,  2206. 

1883.  A.  H.  Petrie  &  Co.,  for  timber,  '83,  1745.  A.  S.  Packard,  for  timber,  '83,  1745. 
Green  Bay  Dredging  Company,  for  dredging,  at  17f  cents  per  cubic  yard,  '83, 
1745.    Singer  &  Talcott  Stone  Company,  for  stone,  '83,  1745. 

1884.  Cbicago  Dock  and  DredgiDg  Company,  for  dredging,  at  23^  cents  per  cnbio 
yard,  '85,  2050.  C.  £.  Mitchell,  for  timber,  '85,  2050.  Leatham  &  Smith,  '85, 
2050. 

finffioeers. 

Chibv  of  Enoinesbs. 
Beports,  '80,  210,212;  '81,  285,287,2161-,  '82,  280,2209;  '83,  288;  '84,  289;  ■85» 
312;  '86,306;  '87,272. 


t 
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CHICAGO  HABBOK,  U^I^.-Oootlnaed. 

E  ng^ineers-^Continned. 
Board  of  Enginekrs. 
Convened  Janaary,  1881,  to  examine  and  report  on  M^.  Ljdeoker's  plan  and 

location  for  exterior  breakwater.    Report,  ,81,  2163.    (See  Projects.) 
(Coif).  Tower  and  Newton  and  Lieut.  Col.  Abbot.) 
Constituted  by  S.  O.  No.  31»C.  of  £.,  1&J2,  to  consider  and  report  npon  tbe  plans 

submitted  by  Illinois  Central  Railroad  for  docks  and  wharves  fronting  the  onter 

harbor.    Report,  '82,  2234. 
Recommendations  of  Board,  '82,  2237. 
(Lieut.  Cols.  Parke  and  Comstock  and  Maj,  Weitzel.) 
Engineers  in  Charge. 
Maj.  G.  J.  Lydecker,  1877-'82.    Reports,  '80,  1963;  '81,  215L 
Maj.  W.  U.  H.  Benyaurd,  1882-'86.    Reports,  '82,  2203. 2207 ;  '83,  1741 ;  '84, 1943; 

'85,  2047  ;  '86,  1701. 
Maj.  T.  Handbnry,  1885-'—.     Report,  '87,  2109. 

lieyal  ProeeedlMgrs. 

Matter  relating  to  encroachment  of  railroads  upon  area  of  outer  harbor,  '82,  2207- 
2240;  '87,2110. 
Operations. 

1879-'80.  974  piles  driven  for  crib  foundation,  1,900  linear  feet  of  crib-pier  aopeir- 
structure  placed  in  extension  of  southerly  breakwater,  and  2,300  linear  feet  of 
superstrnctnre  built;  nndne  settlement  ol  last  4  cribs  placed;  work  mainly 
done  by  hired  labor  and  purchase  in  open  market,  '80,  1984. 

1880-'81.  87  piles  driven  for  crib  foundations,  300  linear  feet  of  crib  substrnoture 
and  1,100  linear  feet  snperstrncture  placed  in  southerly  breakwater,  thereby 
completing  the  proposed  southerly  breakwater,  with  a  length  of  3,000  linear 
feet,  '81, 2161.  72,158  cubic  yards  material  dredged  in  outer  harbor,  '81,2152; 
'82,2204. 

1881-'82.  136,287  cubic  yards  material  dredged  from  outar  harbor,  '82,2204;  1,536 
linear  feet  of  extenor  breakwater  built,  '82/2204 ;  '83. 1742. 
.    1882-'83.  900  linear  feet  exterior  breakwater  bnilt,  '83, 1742. 

1883-'84.  800  linear  feet  of  exterior  breakwater  built  and  100  linear  feet  repaired, 
'84, 1944 ;  65,758  cubic  yards  material  dredged  from  outer  harbor,  '84, 1945. 

1884-'85.  700  linear  feet  of  exterior  breakwater  built,  including  100  linear  feet  de- 
stroyed in  1881,  with  extensive  repairs  to  cribs.  '85,2048;  settlement  of  oribs, 
'85,2048;  dredging  in  progress  in  outer  harbor,  '85,2049. 

1885-'86.  No  operations  from  lack  of  funds ;  injury  to  southerly  breakwater  ftom 
gales,  '86, 1702. 

1886-'87.  Repairs  to  breakwater,  '87,2112. 
Private  and  Corporate  Work. 

Encroachment  of  railroads  on  harbor  areas,  '82,2207. 
Projects. 

The  work  for  tbe  improvement  of  this  harbor  was  commenced  by  the  United  States 
under  its  first  appropriation  in  1833  and  continued  at  irregular  intervids  to  1864, 
and  thereafter  more  regularly  to  1870,  at  which  latter  date  the  basis  of  the  pres- 
ent project  was  adopted.  Between  1833  and  1870  the  project  consisted  in  the 
formation  of  a  channel  of  entrance  to  month  of  the  river  between  two  piers 
extending  into  the  lake,  and  between  which  a  channel  of  about  14  feet  was  ob- 
tained. The  amount  appropriated  from  1833-'69,  inclusive,  was  $446,005,  '76, 
ii,  433;  '79, 1555.  Between  1870  and  1876  additional  extensions  were  made  to 
the  north  and  south  piers,  '^,  96 ;  '76,  ii,  426, 435. 

In  1870  the  project  for  an  outer  narbor  was  adopted,  contemplating  the  construc- 
tion of  an  easterly  breakwater  4,000  feet  long  about  3,300  feet  m>m  the  shore, 
and  a  southeasterly  breakwater  about  3,000  feet  long,  the  protected  area  being 
about  455  acres,  of  which  185  acres  were  reserved  for  piers  and  slips,  and  270 
acres  with  a  depth  dredged  to  16  feet,  for  harborage,  '70, 101, 124;  '76,ii.435; 
'79,1555;  '86,1702. 

In  1878  the  project  was  further  modified  by  an  additional  breakwater  about  5,400 
feet  long,  and  to  be  placed  north  and  east  of  tbe  harbor  entrance,  '79,1561; 
•81,2153,2162;  '86,306. 

The  amount  appropriated  from  1870-'d6,  inclusive,  has  been  $1,358,000,  and  in  1886 
it  was  estimated  that  $240,000  was  required  to  complete  existing  project,  '86, 
1703;  '87,2113. 
Surveys. 

Of  Chicago  River  and  north  and  south  branches  ordered  by  act  of  June  14, 1880, 
•80, 212. 

Survey  of  harbor  made.  1882,  '83, 1743. 

Maps. 
Of  harbor.  '80,  1984;  '81,  2158;  '82,  2206;  '83,  1744:  •84,1944;  '85,2050;  '86» 
1702;  '87,2112. 
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CHICAGO  BI¥Eil«  Ifjl^* — Susvby  of  hobxb  and  south  branohsb  ov. 

Commerce. 

Importance  of  tlie  improyement,  '81,  2165. 
£ngrineers« 

Chief  of  Enoinevbs. 

Report,  '80,  212. 
Enqineer  in  Charob. 
MaJ.  G.  J .  Lydeoker.    Beport,  '81,  2165,  ^167. 
Physical  Characteristics. 

Description  of  river,  '81,  2165, 2167. 
Plans. 
MaJ.  Ly decker  in  1880  estimated  that  the  formation  of  a  dredged  channel  175  feet 
wide  and  17  feet  deep  between  the  month  of  the  river  and  the  junction  of  the 
nortb  and  Bonth  branches  would  cost  about  $27,750,  and  for  that  part  of  the 
north  branch  above  the  junction  to  furnish  a  channel  200  feet  wide  and  15  leet 
deep  the  cost  would  be  about  |285,000,  but  considered  that  such  an  improve- 
ment should  be  made  by  and  at  the  cost  of  the  private  and  local  interests  in- 
volved, '81.  2165,2168. 
Sarveys. 
Ordered  by  act  of  June  14, 1880,  '80,  212.    Made  under  direction  of  Mai.  Lydeoker, 
1880,  '81,  2165. 


CHICKAHOMIIirT  RIYIiB,  Y A.— Improvement  of. 

(Continued  from  Vol.  I,  p.  137.) 
Appropriations. 

1878-^79 16,000 

1880 2. 000, '80,  779. 

1881 2, 000. '81,  975. 

1882 5, 000, '82,  1043. 

1886 •  4,000, '86,  145. 

Total 19,000 

1888 2,500,  aot  of  August  11,1888. 

List  of  appropriations,  '86^  921 ;  '87,  949. 
Contracts. 
1880.  H.  £.  Culpepper,  for  dredging,  at  15  cents  per  cubic  yard,  '81,  974. 
1882.  J.  Caler  &,  Son,  for  dredging,  at  22i  cents  per  cubic  yard,  '83,  823. 
1886.  H.  £.  Culpepper,  for  dredging,  at  14f  oents  per  cubic  yard,  '87,  948. 
Engineers. 
Chief  of  Engineers. 
Reports,  '80,  115 ;  '81,  156 ;   '82,   151 ;  '83,  157 :  '84,  159 ;  '85,  150 ;  '86,  145 ; 
•87,  111. 

8.  T.  Abert,  U.  8.  Agent,  1874-'—.    Reports,  '80,  778 ;  '81,  973 ;  '82, 1041  j  '83,  823 ; 
'84, 996 ;  '85,  987 ;  '86.  920 ;  '87,  947. 
Operations. 

History  of  operations,  '82,  1041 ;  '86,  921. 

I8i^>-'81.  16,933  cubic  yards  material  dredged  from  channel,  '81,  974 
1882-^83.  19,859  cubic  vards  dredged,  '83,  824. 
1883-'86.  No  operations,  '86^  920. 

1686>'87.  18,299  cubic  yards  dredged  from  bars,  '87,.948. 
Physical  Characteristics. 

Obstructions  in  channel  of  river,  '82,  1041. 
Description  of  original  condition  of  river,  '86,  920. 
Projects. 

By  S.  T.  Abert,  1678.  for  improvement  of  Chiokahominy  River  by  excavation  of 
channels  100  to  150  feet  wide  through  Binn'8,  Old  Fort,  Windsor  Shades  Bars, 
to  a  depth  of  8  feet  at  low  water.    Estimated  cost,  $15,000,  '79,  619 ;  '80,  115. 
Increaneil,  1^82,  for  channel  through  bar  at  mouth,  |18,000,  '82, 1043.     Increased, 
1885,  $1,000,  '85,  988. 
In  1887  it  was  estimated  that  $10,000  was  required  to  complete  the  project,  '87, 949. 
Maps. 
'87,  948. 
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CHICAMITXEIV  CREEK,  HID.— ExAMm^nov  ay. 

Eiiffineers. 

Chibf  of  Enqinkers. 

Report,  '84,  163. 
Engineer  in  Charor. 
8.  T.  Abort,  U.  S.  Agent.    Report,  '84,  1005. 
Plans. 
In  IH82  Mr.  Al)ert  considered  that  the  improyemeat  oonld  not  be  regarded  as  a  pab- 
lie  necessity,  '84,  1006. 
Sunrejrs. 
Examination  ordered  by  aot  of  Angost  2, 1882.    Hade  nnder  direction  of  8.  T.  Abert, 
'84,  1005. 


CHINCOTEAOUE   BAT  TO  DELAWARE  BAT— Subtbt  and  im 

FROVSMBNT  OF  INLAND  WATEB-WAT  BRTWBUT. 

(Continned  from  Vol.  I,  p.  138.) 
Appropriatidns. 

18':J6 $19, 750, '87,  836. 

1888 &0,000,  aotof  AoguBtll,  1888. 

Commerce. 

Juatifioation  of  improyement,  '85,  891,  895. 
Eni^lneers. 
Chief  of  Engineers. 

Reports,  '85,  137  ;  '87,  91. 
Engineer  in  Charge. 
W.  F.  Smith,  U.  8.  Agent.    ReporU,  '85,  891,  897,  899 ;  '87,  896. 

A  AflFATANT 

C.  M.  Bird.    Report,  '85,  891,  896.  900. 
Physical  Ctiaraeteristics. 

Description  of  route,  '85,  892,  902. 
Plans. 
By  W.  F.  Smith,  1885,  for  an  inland  navigation  between  Chincoteagae  and  Dela- 
ware bays,  a  distance  of  73  miles,  by  the  formation,  where  neefwmry,  of  a 
dredged  channel  70  feet  wide  and  6  feet  deep  at  mean  low  water.    Esomated 
cost,  1350,000,  '85,  897,  899,  904. 
Surveys. 
Examination  ordered  by  act  of  Jnly  5,  1884.    Made  under  the  direotioa  of  W.  F. 
Smith,  '85,  891,  897,  899 ;  '87,  836. 


CHINCeTEAOUE  INIiET,  TA.— ExAiONATloir  09. 

Eni^ineers. 

'    Chief  of  Engineers. 
Report,  '80,  110. 
Engineer  in  Charge. 
Maj.  W.  P.  Craighill.    Report,  '80,  742. 
Physical  Characteristics. 

Description  of  Chiucoteagae  Inlet^and  vicinity,  '80^  742. 
Plans. 
By  Maj.  Craighill,  1880,  for  improvement  of  Chinooteagae  Inlet  between  Franklin 
aixl  Chincuteague  Island,  by  excavation  of  ohannel -200  feet  wide  and  fh>m6to 
8  i'ert  deep  at  Qieau  low  water.     Estimated  cost,  $61,250  to  $143,750,  respect- 
ively, '80,  743. 
Surveys. 
Ordered  by  act  of  March  3,  1879,  '80,  110.    Made,  1880,  under  direction  of  Hal. 
Craighill,  '80,  742. 
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CHIPOIiA  RITIiR,  FLA.— EXAMiNAliON  OF. 

Chief  of  Ekginsbbs. 

Beports,  '80,  140 ;  *81,  189 ;  '82,  185. 
Engineer  in  Charge. 

Capt.  A.  N.  DamrAll.    Report,  '82,  1304. ' 
Assistant 

H.  Haines.    Beport,  '82,  1305. 

Plans. 

By  Capt.  A.  N.  Damrell,  1881,  for  improvement  of  Chipols  Biver  &om  Marianna  to 
the  Apalaohicola  Biver  by  dredging  and  removal  of  obstruotions.    Estimated 
cost,  r^l.OOO,  '82,  1304. 
Surveys. 

Ordered  by  act  of  Jane  14, 1880,  '80, 140.    Made  under  the  direotion  of  Capt.  Dam- 
reU,  '82,  1304.  ^ 


€HIPP£irA  BITER,  IVIS.— Improvbmbnt  of. 

(Continaed  from  Vol.  I,  p.  138.) 
AppropiiRtlons. 

1876  to  1879 134,464.86 

1880 10, 000. 00, '80, 1577. 

1881  ....^ 10, 000. 00, '81, 1749. 

1882 35, 000. 00, '82, 1811. 

1884 15, 000. 00, '84, 1601. 

1886 18, 750. 00, '86, 1488. 

Total 123,214.86 

1888  (Inclnding  Yellow  Banks),  $10, 000. 00  act  of  Angnst  11, 1888. 
List  of  appropriations,  '86,  1487. 
Confraets. 
Bimar  &  Morton,  for  censtmction  of  dams,  brash  and  stone  shore  protection,  '81, 
1750. 
Engineers. 
Chief  of  Engineebs.   - 
Beports,  '80,  179;  '81,  241;  '82,  238;   '83,  245;  '84,  246;  '85,  268;  '86;  268; 
•87,  225, 229. 
Engineer  in  Chuige. 
Mi^.  C.  J.  Allen,  1878-'—.*   Beporte,  '80,  1575;  '81,  748;  '82, 1810;  '83,1439; 
'84,  1600 ;  '85,  1734 ;  '86^  1486 ;  '87,  1699,  1726. 
Assistants. 
O.  Wells.    Beport,  '80, 1577. 
A.  O.  Powell.    Beport,  '84,  1602. 
V.  D.  Simar.    Beport,  '85,  1735. 
A.  Johnson.    Beport,  '87,  1729. 
Eieiplslatlon. 

Beqaired  to  prevent  injary  to  navigation  by  bridge  construction,  '83, 1440. 
Operations. 
1879~'80.  1,360  linear  feet  bmsh  and  stone  dams  to  close  channel  behind  Flower 
Pot  Island,  and  chnte  behind  Little  Missouri  Island ;  290  feet  of  base  laid  for 
dam  at  Flower  Pot  Cnt-off ;  repairs  to  950  feet  of  west  jetty,  '80, 1575. 
1880-^81.  Bepairs  to  existing  works,  '81,  1748. 
1881-^82.  1,108  cords  brush  and  6,603  cubic  yards  stone  placed  in  brash  and  stone 

dams;  40  cubic  yards  of  earth  jexcavated,  '82,  1810. 
1882-'83.  7,736  cubic  yards  stone  and  2,746  cords  of  brash  put  into  650  linear  feet 

of  work,  '83. 1439. 
1883-^84.  611  cords  brush  and  1,142  cubic  yards  stone  placed  in  dams;  excava- 
tion of  bar  at  Flower  Pot  Cnt-off  Dam,  '84,  1602. 
1884-^.  2,938  cubic  yards  stone  and  3,943  of  brush  placed  in  dams;  repairs  to 
east  and  west  Jetties,  and  to  Flower  Pot  Dam,  Battle  Island  Dam,  Dead  Lake 
Cut-off  Dam,  and  Three  Mile  Prairie  revetment;  1,000  linear  feet  of  jetty  con- 
structed and  obstructions  removed  from  Shaw's  Bapids,  '85,  1734. 
1885>'86.  Bepairs  to  west  Jetty  by  hired  labor,  '86, 1486.    List  of  dams,  jetties,  and 

revetments  constructed  and  kept  in  repair  from  1877  to  1886,  '86,  1487. 
188&-^87.'  Dam  construction  at  Ban  Claire,  Five  Mile  Bluff  Bar,  and  Twin  Islands, 
'87, 1.700. 
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ISO  INDEX  OF 

CHIPPEWA  B1¥E1»9  WI9.-OoatiAiMd. 

Physical  Gbaractcristics. 

Unprocedented  high  water,  '80, 1576.    Desoription  of  riyer  ohrtrootiont,  '80, 1578. 
Caases  of  extraordinaiy  orerflows  on  the  Chippew*  and  l^isoonain  rivera,  '87, 
1726. 
Pr#Je€t8«  ^ 

By  M^J.  Farqnhar,  1875,  for  improTement  of  Chippewa  River,  wis.,  frem  £aa  Claire 
to  the  mouth,  by  dredging,  constmction  ox  wing-dama,  and  remoyal  of  ob- 
atructions.  Estimated  cost,  $139,892.50,  of  which  amount  $64,102.50  waa  e«ti- 
mated  aa  the  ooat  of  protecting  the  <' Yellow  Banks"  from  erosion,  '77,  574; 
>80, 179. 

Estimate  revised  in  1883  by  omitting  cost  of  work  at  Yellow  Bank  and  increasing 
the  cosfe  of  the  remaining  work  to  $132,476,  '83, 1440;  '87, 1699.  From  1876  to 
1886,  inclnaive,  $116,750  waa  appropriated.  Estimated  cost  of  completion  of 
existing  project  in  1887,  $55,.523,  '87,  1701, 1702. 

8si*vcys« 
Examination  of  river  between  Ean  Claire  and  month,  '80, 1575. 
Of  headwaters  in  connection  with  reservoirs  on  the  sources  of  the  Mississippi 

River. '80,  1607,1624;  '81,  1781. 
Examination  of  causes  of  overflow  of  the  Chippewa  and  Wisconsin  rivers  ordered 

by  act  of  August  5, 1886.    Made  under  direction  of  M^j.  Allen,  '87, 1726. 
Maps. 
'81,  1748;  '83,  1440. 

Flower  Pot  Island  to  Mississippi  River,  '87, 1702. 
Seven  Mile  Bluff  to  Dark  Slough,  '87,  1702. 
At  Ean  Claire,  '87, 1702. 


CHIPPfiHrA    RITEB    AT    TEIiLOW    BANKS,    WIS.— Impbovx- 

MKNT  OF. 

(Continued  from  Vol.  I,  p.  13a) 
Appropriations. 

1882 $30,000.00, '83, 1443, 

Engineers. 

Chief  of  Enginbkrs. 

Reports,  '83,  245;  '84,  246;  '85,  269;  '86,  259;  '87,  226. 
EKannsBa  in  Cbargb. 
MaJ.  C.  J.  Allen,  188a-^— .    Reports,  '83, 1442;  '84, 1603;  ^B9,  1737;  '86, 1488; 
'87,  1703. 
AasiSTAirr. 
A.  O.  Powell.    Report,  '84,  1606. 
Operations. 
l882-'83.  Bank  protection  in  progress  at  Wanbeek,'83,  1442. 
1883-'84.  Bank  protection  completed  at  Wanbeek,  Rumsey's,  and  Mary  Dean  t>anks, 

'84   1604*  '86  1489. 
1884>'85.  Repairs  to  Waubeek  Bank  protection,  '85,  1738. 
1685-'87.  No  operations  for  lack  of  funds,  '86,  1489;  '87,  1704. 
Projeets. 
By  Mm.  Allen  for  the  protection  of  about  26,000  linear  feet  of  river  bank  at  five 
points  below  Ean  CUire.    Estimated  cost,  |96,000,  '83, 1442;  '86, 1489. 


GHOGTAHTHATGHEE  Rl VEB,  FLA.  AlfD  ALA.— lUFRoyxUKRT  of. 

(Continued  from  Vol.  I,  p.  139.) 
Appropriations. 

1832-'79 $31,000 

1880 7,000, '80,  1079. 

1881 10, 000, '81,  1197. 

1882 20, 000, '82, 1275. 

1884 15,000, '84,  1184. 

1886 16, 000, '86,  1177. 

Total 98,000 

1888 10, 000,  act  of  August  11,  1888. 

List  of  appropriations  from  1874  to  1880,  '81.  1194. 


SIVERS  AND   HABBOBS.  ISl 

CHOGTAWHATCHES  BI¥£R,  FLA.  AND  AI«A.— Contixiaed. 

Commerce. 

Amoant  of,  to  be  benefited  by  improvement,  '80,  1080. 
InoreMe  oi^  oonseqoent  upon  improvement,  '81,  lldS. 

Cuncr  OF  ENOINEBRg. 

BeportB,'80,  136, 140;  '81,  184;  '82, 180;  '83, 190;  '84,  198;  '85,  205;  'SS.  203; 
'87,165.  >        ;        »        I        >        »        »        .        I 

MaJ.  A.  N.  Damrell,  187a-'85.    Eeports,  '80, 1079, 1061 ;  '81. 1194;  '82, 1870:  '83, 

9w*  '84   1180 
Capt/R.  L.  Hoxie,  1885-^—.    Beports,'85,  1311;  '86, 1176;  '87,  1871. 
Assistant. 

H.  Haines.    Beporfc,  '80,  1081. 
Operations. 
1879-'80.  20  miles  of  river  between  Geneva  and  rooalh  oleaned  of  snags  and  obstmo- 
tions ;  oilt-off  opened ;  Buzsard  Bar  Cnt-off  oleaned  out ;  portion  of  wreck  of 
steamer  B&$teH  removed,  '80,  1079. 
1880-'81.  14,256  snags,  stamps,  and  trees  removed ;  252  onbio  yards  sand  ezoAvated, 

'81,  1195. 
1881-'^.  10,169  snags,  stamps,  etc.,  removed ;  330  yards  of  bank  protected  by  brash, 

'82, 1272. 
1882-'83.  34  miles  wholly  and  161  miles  partially  improved  by  remoTal  of  15,074 
snags  and  trees,  protection  of  4,940  linear  yiurds  of  bank,  and  olosore  of  6  oat- 
ofis,  '83,  990. 
1863-'64.  29,819  snags,  stomps,  and  trees  removed ;  990  linear  feet  bank  protected, 

1884-'85'.  Operations  of  snag-boat  *85,  1311. 

ldB&-^86.  8,787  snags,  loss,  and  trees  removed,  clearing  32  miles  of  river,  '86, 1176. 

Improvement  completed  from  mout*h  of  river  to  a  distance  of  27  nailes  above 

Qeneva,  '86, 1176. 
1886-'87.  Operations  of  snag-boat ;  removal  of  rock  and  bowlders,  '87,  1278. 
Physical  CbaracterisUcs. 

Description  of  river  obstractions,  '80,  1081. 
Projects. 
By  Col.  Simpson,  1872,  for  improvement  of  Choctawbatohee  Birer  ftom  its  month 

to  Geneva,  a  distance  of  212  miles,  by  removal  of  snags,  sunken  logs,  etc 

Estimated  cost,  $44,332,  '74,  896;  '81, 1194. 
By  MaJ.  Damrell,  1880,  for  improvement  of  Cboctawhatchee  Biver  from  Geneva  to 

Newton,  a  distance  of  40  miles,  by  removal  of  obstructions  and  construction  of 

3  locks  and  dams.    Estimated  cost,  $78,500,  '80, 1081,  making  an  aggregate  of 

$122,832  for  the  improvement  of  the  river  from  its  month  to  l^wton,  '86,  1177; 

'87,  1272. 
Surveys. 
Examination  from  Geneva  to  Kewton  ordered  by  act  of  Haroh  3, 1879.    Made  under 

the  direction  of  Capt.  Damrell,  1880.    Becommendation  to  defer  improvement, 

'80, 1081. 


CHOPTANK  RITEB,  MB.-lMPBoymflDiT  or. 

(Continued  from  Vol.  I,  p.  141.) 
A  ppropriations. 

f§5o $5, 000, '80,  636. 

1881 5, 000, '81,  874. 

1882 5, 000, '82,  852. 

1884 5,000, '84,902. 

1886 10.000, '86,869. 

Total 30,000 

1888 7,500,  act  of  August  11, 1888L 

Statement  of  appropriations,  '87,  841. 
^^nfracts. 

1^0.  D.  Constantine,  for  dredging,  at  23  cents  per  cubic  yard,  '81,  875. 

1881.  D.  Constantine,  for  dredging,  at  27^  cents  per  cubic  yard,  '81,  876. 

1882.  D.  Constantine^  for  dredging,  at  27|  cents  per  cubic  yard,  '83,  677. 
1884.  Morris  ^  Cnmings.  for  dredging,  at  21  cents  per  cubic  yard,  '85,  887. 
1886.  T.  P.  Morgan,  for  dredging,  at  To  pents  per  cqbic  ;rard,  '87,  640. 


1S2  INDEX  OF 

GHOPTAIVK  BITERt  HD.— Continaed. 

Cbikf  of  EirOIKBSRS. 
Reports,  '80,  102:  '81,  135;  '82,  131;  '83, 136;  *84, 144;  '85,  134;  '86,  131;  '87, 
94. 
Enoikssrs  in  Charqb. 
Lieat.  Col.  W.  P.  Craighill,  1879-'85.    Reports,  '80,  634 ;  '81,  874 ;  '82,  851 ;  '83, 

676*  '84  901. 
W.  F.'  Smith,  U.  S.  Agent,  1885-'—.    Reports,  '85,  886 ;  '86,  868 ;  '87,  840. 

AflAIBTAMT. 

O.  W.  Parsons.    Report,  '81,  876. 

Operatloiis« 

l^l-'82.  32,071  onbic  vards  material  dredged,  '82,  852. 

1882-'83.  450  feet  of  channel,  22  feet  wide  and  6  feet  deep,  dredged,  '83,  677;  1,250 

feet  of  channel,  22  feet  wide,  with  a  depth  of  5  feet  at  mean  low  water,  dredged 

through  shoal  below  Cose's,  '84,  901. 
1883-'84.  Mo  operations  for  lack  of  fhnds,  '84,  962. 
1884-'85.  Additional  width  of  25  feet  given  to  the  22-foot  out  thionghout  its  length. 

'85,  135. 
188&-'86.  No  operations  for  lack  of  funds. 
1886~'87.  1,671  cubic  yards  dredged  from  channel,  '87,  841. 
Physical  Characteristics. 
Riyer  dimensions  and  bridge- crossings,  '80,  634,635. 

Prelects. 

By  Lient.  Col.  Craighill,  1880,  for  the  formation  of  a  dredged  channel  75  feet  wide 
and  8  feet  deep  at  mean  low  water  between  Denton  and  Gainsborough.  Esti- 
mated cost,  (79,000,  '80,  636;  '87,  94. 

Sarveys. 

Ordered  by  act  of  March  3, 1879,  '80, 102.  Made  between  Denton  and  Greenaboroogh, 
1880,  under  the  direction  of  MaJ.  Craighill,  '80,  634. 


CHBISTIANA  RITEB,  DEL.    (See  Wilmington  Harbor,  Dxx.) 

(Continued  from  Vol.  I,  p.  594.) 


CINCIIVIVATI,  OHIO-ICB-HARBOR. 

(Continued  from  Vol.  I,  p.  141.) 
Appropriations. 

1878-'79 150,000 

1882 16, 000, '82, 1934. 

1884 17, 000, '84,  263. 

1886 11,250,  '86,  1550. 

Total 94,250 

Siigineers. 

Chijet  of  Engineers. 
Beports,  '80,  194;  '81,  262;  '82,256;  '83,265;  '84,263;  '85,284;  '86,275;  '87, 
241. 
Enqinbkr  in  Chargb. 
Lieut.  Col.  W.  E.  Merrill,  1878-'— .    Reports.  '80,  1788;  '81,  1948;  '82,1934;  '83, 
1557;  '84,1703;  '85,1825;  '86,1549;  '87.1822. 
Operations. 
l879-'80.  Dike  on  Ohio  side  extended  to  full  lengtli  of  2,135  linear  feet;  Kentucky 

dike  located  and  work  commenced,  '80, 178S. 
1880-'91.  Ohio  dike  finished  and  Kentucky  dike  partially  completed,  '81, 1948, 
1881 -'84.  No  operations. 

1884-'85.  450  linear  feet  of  dike  built,  '85, 284. 

1^-^86.  2,050  linear  feet  of  dike  built,  completing  second  dike,  '86, 1549« 
1886-'87.  Construction  of  the  third  dike  at  Four-Mile  Bar,  '87, 822. 


BIVBBS  AND  HABB0B8.  IdS 

CllVCIIirif  ATI,  OHIO-<?oiitinaed. 
Projects. 

B7  Ma)«  Merrill,  1878,,for  protection  from  ice  floes  by  oonstraction  of  dikes  at  Four 
Mile  Bar.    EBtimated  cost,  $18  per  linear  foot,  '79, 1364. 

By  Uaj,  Merrill,  1881,  for  a  third  dike  at  Four  Mile  Bar  2,200  feet  in  length.  Esti- 
mated cost,  ^,000,  '81,  IU49. 


CI^ARIonr  RITER,  PA.— SuBVxr  w. 

Commerce. 

Lumber  statistics,  '82, 1938, 1944. 
Eni^ineers. 
Chief  of  Ekoinkers. 

Reports, '81, 263 ;  '82.257. 
Enqinekr  in  Charob. 

MaJ.  W.  E.  Merrill.    Report,  '82, 1938. 
Assistant 
J.  Worrail.    Report,  '82, 1939. 
Physical  Clitfracteristics. 
Description  of  river,  '82, 1938, 1939, 1942. 

Plans. 

Maj.  Merrill  considered  in  1881  that  until  the  Allegheny  River  had  been  radically 
improved  there  was  bat  small  need  of  improvement  of  its  tributaries  except 
to  keep  open  navigation  by  the  removal  of  rooks  and  similar  obstructions, 
which  could  be  done  on  Clarion  River  at  an  estimated  cost  of  $40,000,  '82, 
1938, 1941. 
Surveys. 

Ordered  by  act  of  March  3, 1881.    Made  under  direction  of  M%i.  MerriU,  1881,  '82, 
1938. 


CI^ARR'S  CREEK,  S.  C— Survbt  ov. 

[|2,500  appropriated  by  act  of  August  11, 1888.] 
Engineers. 

Cuisr  OF   EXOINBERS. 

Report,  '87,  139. 
Engineer  in  Charge. 
Capt.  W.  H.  Bixby,  1887-'—.    Report,  '87, 1109, 1110. 
Physical  Characteristics. 

Description ,  '87, 1109. 

Plans. 

By  Capt.  Bixby,  1887,  for  improvement  of  the  creek  by  removal  of  &Ilen  and  leaning 

trees,  at  a  cost  of  |7,600,  '87, 1111. 
Surveys. 
Ordered  by  act  of  August  6, 1886.    Made,  1887,  under  direction  of  Capt.  Bixby,  '87, 

1610. 


CI^EAR  I^AKE,  CAI^.—Examinatiok  or. 


Engineers. 

Chief  of  Enoiksxrs. 

Report.  '84, 334. 
Engineer  in  Charge. 

Lieut.  CoLG.H.Mendell.    Report, '84, 2210. 
Assistant 

Lieut. C.F. Palftey.    Report,  '84, 2210. 
Physical  Characteristics. 
Description  of  Clear  Lake,  '84,  2211. 


184  IKDEX   OF 

CLEAR  LAKE,  CAL«— ContinnedL 

Plans. 

In  18d2<?ol.  Mendell  conBidered  that  the  reqoirementa  of  commerce  did  not  make 
the  improvemeut  a  public  necessity,  '84,  2310. 

tSnrvejrs. 

Examination  ordered  by  act  of  August  2,  18B2.    Made  under  direction  of  Col.  Men* 
dell,  84,8210. 


CLEARWATER  HARBOR,  FLA.— Soevst  ov. 

Commerce. 

Commercial  statiHtics,  '85, 1325, 1328. 
Engineers. 

CuiBV  OF  Engineers. 

Reports,  '85, 207 ;  '87. 162. 
Engineers  in  Charge. 

Capt.  R.  L.  Hoxie.    Report,  '85. 1323, 1324. 

Capt.  W.  M.  Black.    Report, '87, 1259. 
Absistants. 

H.  Haines.    Report,  '85, 1324. 

J.  L.  Meigs.    Report, '85, 1326. 

Pbyrtcal  Cliaracferislies. 

Locality  described,  '85, 1326. 
Plans. 

By  Capt.  Hoxie,  lb85,  for  the  formation  of  a  dredged  channel  ^  feet  deep  at  low- 
water  through  Sand  Key  Bar  and  Dunedin  and  Clearwater  channels.  £sti> 
mated  cost,  $11,553,  '85, 1325, 132». 

In  1887  Capt.  Black  did  not  consider  the  locality  worthy  of  improvement,  '87, 1260. 
Surveys. 

Examination  ordered  by  acts  of  July  5,  1884,  and  August  5,  1886.  Made  nnder  the 
direction  of  Capt.  Hoxie  in  1885,  '85, 1323 ;  aud  Capt.  Black  in  1887,  '87,  1259. 


CLEARWATER  HARBOR  TO  CEDAR  KEYS,  FLA.— CHAKmL 

BETWEEN. 

(See  Cedar  Keys  and  Clearwater  Harbor,  Fla.) 


CLEARHTATER  RIVER,  IDAHO-Improyemknt  ov. 

(Continued  from  YoL  I,  p.  142.) 
Appr^prlattOBS. 

1879 $5,000 

1880 5, 000, '80, 2330. 

1882 5,000, '82,2678. 

Statement  of  appropriations,  '87, 2524. 
Commerce. 
Benefit  of  improyement  to  timber  Interest,  '80, 2329. 
^i43on  tracts. 

1880.  S.  R.  Smith,  for  rock  removal,  at  |38  per  cubic  yard,  '80, 2330. 

1881.  Holmes  &  Chalmers,  for  rock  and  stone  removal,  at  |31  and  $4,  respectlyely, 
per  cubic  yard,  '83,  2062. 

Eng^ineers. 
CHiEJf  OF  Engineers. 
Reports,  '80,240;  '81,329;  '82,322;  '83,335;  '84,341;  '85,371;  '86, 360 $  '87, 
332, 
Engineers  in  Chargk. 
Maj.  G.  L.  Gillespie,  1879-'81.     Reports.  '80, 2328 ;  '81, 2587. 
Capt.  C.  P.  Powell,  1881-'85.     Reports,  '82,  2678 ;  '83, 2061 ;  '84, 2279. 
Maj.  W.  A.  Jones,  1885-^—.    Reports,  '85, 2439 ;  '86, 1952 ;  '87, 2523. 


RIVERS  and'  harbors.  186 

eiiCARWATER  RI¥SR,  IDAHO-ContiiiTied. 
En^neers— Continaed. 

AB8ISTANT. 

P.  Q.  Eastwiok.    Report,  '84,  2281. 
Operations. 

ltf79-^80.  Channel  60  feet  wide  and  4^  feet  deep  at  low  watef  excavated  by  blast- 
ing through  Reaben's  Rapids,  *80, 2328, 23S». 
1880-'til.  S^.5  cubic  yards  solid  rook  and  250  cubic  yards  cobble-stone  removed,  '81, 

2588. 
l-81-'83.  No  operations  for  lack  of  funds. 
188SM84.  154  cubic  yards  rock  excavated,  '84, 2279. 
1884-'87.  No  operations  for  lack  of  funds,  '85, 2439 ;  '86, 1952 ;  '87, 2523. 
Plans. 
By  Capt.  Powell,  1884,  for  rock  removal  and  wing-dam  construction  from  mouth 
of  river  to  Clearwater  Forks,  40  miles.    Estimated  cost,  $87,000,  '84,^280. 
Projects. 
By  Maj.  Wilson,  1878,  for  removal  of  rock  and  bowlders  from  Lewiston  to  month  of 
North  Fork,  forming  a  channel  60  to  75  feet  wide  with  a  deplh  of  4  to  5  feet  at 
low  water.    Estimated  cost,  $34,424,  '79, 1816,  1823;  '80,  240;  '87,  2523. 
Surveys. 
At  Reuben's  Island  Rapids  and  Kent's  Chute,  1883,  '83, 2061. 
Maps. 
'80,  2328;  '81,  9588. 


GLIBTELAIVO9  OHIO^EXAMINATIOK  OF  OLD  BiyftB  BSD  AT. 

Biigrineers. 

CuiEF  OF  Engineers. 

Reports,  '84,  318;  '85,  344,  2249. 
Engineers  in  Charge. 
MaJ.  J.  M.  Wilson.    Report,  '84,  2110. 
Mai.  L.  C.  Overman.    Report,  '85,  2249. 
Physical  Cbaracierlsties. 

Old  river  bed  described,  '84,  2110;  '85,  2250. 
Plans. 
In  1882  MaJ.  Wilson  considered  that  the  old  river  bed  was  worthy  of  improyement, 

but  that  the  work  was  not  a  public  necessity  at  that  time,  '84,  2111. 
In  1885  Mi^.  Overman  considered  the  work  was  worthy  of  improvement,  '85,  2151. 
The  Chief  of  Engineers  considered  that  the  desired  improvement  would  be  more  of 
a  local  convenience  than  a  public  necessity,  and  therefore  questionable  whether 
it  should  be  made  at  the  expense  of  the  United  States,  '85, 11^9. 
Surveys. 
Examinations  ordered  by  act  of  August  2, 1882,  and  July  5, 1884.    Made  under  the 
directions  of  Ms^s.  Wilson  and  Overman,  '84,  2110;  '85,  2249. 


CliETfil^AND  HABBOB9  OHIO— iMPROTsiCBin'  aw. 

(Continued  from  Vol.  I,  p.  142.) 
Appropriations. 

1825-'79 1654.881.61 

1880 125,000.00/80,2144. 

1881 200, 000. 00, '81,  2314. 

1882 175, 000. 00, '82,  2401.  • 

1884 100, 000. 00, '84,  2103. 

1886 93,750.00/86, 186a 

Total 1,348,631.61 

1888 100,000.00,  act  of  August  11,1888. 

Contracts. 

1879.  O.  Sherwood  and  J.  Geissendorfer,  for  breakwater  construction,  '80,  2145. 
G.  Worthington  &  On.,  for  iron,  '80,  2145. 

1880.  P.  Smith,  for  dredging,  at  30  cents  per  cubic  yard,  '80,  2146.    J.  Barrett,  for 
iron,  '81,  2314.    J.  C.  Williams,  for  breakwater  construction,  ^1,  2315. 
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GUBTCIiAlVD  HARBOR^  OHIO-Cantiiiiied. 

Contracts — Continued. 
188L  J.  8c»Dg,  for  pile  proteotive  works,  '81,  2315.    C.  O.  HnbbeU,  for  iron,  '81, 

2316.    Sherwood,  Strieberger  &  (Meissen dorfer,  material  and  workmanship,  '81, 

2317. 
1882.  W.  H.  MoCavdy,  for  iron,  '83,  1909.    L.  P.  &,  J.  A.  Smith,  for  materials  and 

labor,  '83,  1910.    W.  P.  Stanton,  for  drift-bolts  and  boat-spikes,  at  i^  cents 

and  2-1^  cents  per  ponnd,  respectively,  '83,  1910. 

1884.  J.  Stang,  for  repair  of  lake-arm  of  breakwater,  '85,  2232. 

1885.  L.  P.  &,  J.  A.  Smith,  for  filling  stone,  at  $5.50  per  cord,  '86,  1868. 

1886.  L.  P.  <&  J.  A.  Smith,  for  foondation  stone  for  breakwater,  '87,  2318.  2322. 

1887.  L.  P.  <&  J.  A.  Smith,  for  breakwater  constrnotion,  '87,  2318,  23^  B.  8. 
Horton,  for  construction  of  breakwater  parapet,  '87,  2319,  2322. 

Engineers. 
Chiet  of  Enoinsbrs. 
Reports,  '80,  226;  '81.  309;  '82,  304;  *83,  312;  '84,  315;  '85,  340,  2232,  2233; 
'86,  344 ;  '87,  300. 
Board  of  Engineers. 
Constituted  by  S.  O.  No.  98,  18S4,  Corps  of  Engineers  (Lieut.  Cols.  McFarland 
and  Wilson  and  Maj.  Overman),  '85,  2234. 
Engineers  in  Charge. 
Maj.  J.  M.  Wilson,  1878-'83.    Reports,  '80,  2135:  '81.  2310;  '82,  2398. 
Maj.  L.  C.  Overman,  1883-'—.    Reports,  '83.  1905;  '84,  2097:  '8%  2227;  '86, 
1863 ;  '87.  2317. 
Operations. 
History  of  the  work  from  1825  to  date,  '80,  2135. 

1879-'80.  800  linear  feet  crib- work  sank,  1,054  linear  feet  snperstrnctare  bnilt,  208 
cnbic  yards  stone  placed  in  pile  portion  of  breakwater,  550  linear  feet  founda- 
tion completed  npon  new  breakwater,  '80.  2142 ^  737  linear  feet  west  pier 
saperstrncture  rebuilt,  80  linear  feet  east  pier  repaired,  12,802  onbio  yards  ma- 
terial dredged  at  mouth  of  C  uyahoga  River,  '80,  2143. 
18d0-'8i.  Method  of  breakwater  construction  :  700  linear  feet  crib- work  sank  and 

700  linear  feet  of  superstructure  built,  '81,  2312. 
1881-'82.  620  linear  feet  pile  protection  built,  repairs  to  541  linear  feet  of  east  pier 
and  500  linear  feet  of  west  pier,  700  linear  feet  superstructure  filled  with  stone, 
350  linear  feet  riprapped  with  heavy  stone,  1,800  linear  feet  fonndation  com- 
pleted, 1,100  linear  feet  crib- work,  '82,  2.^99,  2400.  Abstract  of  materials  nsed 
m  construction  of  1,004  linear  feet  of  breakwater,  '82,  2403. 
1882-^83.  Repairs  to  U.  S.  boat-house,  4,000  cubic  yards  material  dredged  between 

Eiers,  minor  repairs  to  new  breakwater,  950  linear  fset  fonndation  bnilt,  1,600 
near  feet  crib- work  sunk,  1, 350  linear  feet  superstructure  completed,  '83, 1906, 
1907,  1908. 

1883-^84.  21,122  cubic  yards  materi  al  dredged  from  between  niers,  repairs  to  break- 
water i^jured  by  collision,  repairs  to  settled  part  of  breakwater,  505  linear  feet 
foundation  built,  930  linear  feet  crib-work  placed,  1,900  linear  feet  of  break- 
water riprapped,  1,912  linear  feet  superstructure  built,  '84,  2098,  2099,  2100, 
2101.    Prqject  of  1875  completed,  '85,  2228. 

1884-'85.  163  linear  feet  dec  king  of  east  pier  renewed,  80  feet  of  decking  of  west 
pier  renewed.  Repairs  to  east  pi  er  cribs,  repairs  to  U.  S.  Engineers'  boat-house, 
repairs  to  breakwater,  Junction  of  crib  top,  and  lower  course  of  snperstmotuie 
closed  by  boiler-iron  plating,  '85,  2228,  22;;^. 

1885-^86.  988  cords  stone  placed  in  lake-arm  superstructure,  *86, 1864.  150  cross- 
ties  spliced  and  replaced,  2,120  tons  stone  placed  in  breakwater,  '88,  1865. 

188&-'87.  Progress  on  formation  of  fonndation  of  breakwater,  repairs  to  piers  and 
breakwater,  '87,  2318. 

Projects. 

History  of  projects  previous  to  1875,  »80,  2135:  '87,  2317. 

By  Board  of  Engineers,  1875,  improvement  of  Cleveland  Harbor  by  constmction 
of  breakwater  on  west  side  of  mouth  of  Cuyahoga  River.  Estimated  cost, 
$1,800,000,  '80,  2141,  2143;  '85,  2228.  Modification  by  Chief  of  Engineers,  '75, 
i,  303;  '80,  2141.  Completed  in  1883,  at  a  cost  of  $800,000,  '85,  2228.  Modi- 
fied in  1884  by  Board  of  Engineers  by  an  additional  breakwater  to  the  east- 
ward of  the  entrance,  also  providing  the  west  breakwater  with  a  parapet. 
Estimated  cost,  $500,000,  '85,  2235 ;  '87,  2317,  2.319. 
Surveys. 

Of  channel  between  piers,  1881,  '81,  2311. 

Examination,  1885,  of  condition  of  snperstrnctare  of  breakwater,  '86^  1864* 

Maps. 
'81,2310;  '82,2400. 
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CI^INCH  BITEB,  TENN.  AND  TA.— Iuprovbment  of. 

(Continaed  from  Vol.  I,  p.  145.) 


A 


ppropriatioBS* 

1880 tlO,  000,  »80, 1680. 

1881 3, 000, '81,  1864. 

1882 3,000, '82, 1851. 

1884 5,000,  84,1661. 

1886 5,000,'86>  1582. 

Total 26,000 

1888 5,000,  ad;  of  August  11, 1888. 

StatemeDt  of  appropriations,  '87, 1757. 
Engrineers. 
Chief  of  Enginkjsbs. 
Reports, '80, 187,  190;  '81,  253, 258;  '82,  246;  '83,  254;  *84,  255;  "85,  277 ;  '86, 
268 ;  '87,  233. 

ENaiNBBRS  IN  ChARQB. 

Mf^.  W.  R.  King,  1880-^86.    Reports, '80,  1680;  '81, 1862,  1864;  '8%  1850;  '83, 

1495 ;  '84,  1651  ;  '85, 1766. 
Lieut.  Col.  J.  W.  Barlow,  1886-^—.    Reports,  '86, 1521 ;  '87,  1755. 

Ahristaivt' 

£.  C.  ToUinger.    Report,  '81, 1865. 
Operations. 

All  work  done  by  hired  labor. 

1879-^80.  No  operations. 

1880-^81.  549  cnbic  yards  rock  excavated,  140  cubic  yards  rock  placed  In  wing-dams, 
and  248  snags  and  trees  removed,  '81,  1863. 

1881-82.  2,556  cabio  yards  rock  removed,  1,686  cnbic  yards  dam  bnilt,  and  586 
snags  removed,  *82, 1850. 

1882-'83.  1,816  cnbic  yards  rock  removed,  1,624  cnbic  yards  gravel  excavated,  1,526 
cnbic  yards  earth  embankment,  and  4,666  cubic  yards  ot  riprap  dam  built,  '83, 
1496. 

1683-^84.  96  cnbic  yards  rock  and  700  cnbic  yards  gravel  removed,  106  cubic  yards 
stone  put  in  dams,  '84,  1651. 

1884-85.  11,476  cnbic  yards  rock,  sand,  and  gravel  excavated,  396  linear  feet  timber 
cribs  and  3,812  cnbic  yards  stone  dams  constructed,  233  trees  and  snags  re- 
moved, '85, 1767. 

188&-'86.  No  operations  for  lack  of  funds,  '86,  1522. 

1886-'87.  No  operations,  '87, 1756. 
Plans, 

By  Maj.  King,  1881,  for  improvement  firom  Nash's  Ford  to  Haynes,  by  construction 
of  wing-dams  and  removal  of  obstructions.    Estimated  cost,  $24,510,  '81, 1867. 
Projects. 

By  Mii^.  McFarland,  1876,  for  obtaining  high-water  channel  of  from  If  to  2  feet 
from  month  to  Watkins  Ferry,  a  distance  of  145  miles,  by  construction  of  wing- 
dams  and  removal  of  obstructions  for  230  miles.  Estimated  cost,  $26,400,  '76^ 
737 ;  '80,  1680. 

After  an  expenditure  of  $21,000,  the  estimate  was  increased  by  Maj.  King,  1885, 
to  $50,000,  '85,  1767 ;  '87,  1755,  1757. 

Surveys. 

Ordered  by  act  of  Jnne  14,  1880.  Made,  1881,  under  direction  of  Mi^.  King,  *81, 
1864. 


Cl^Hf TON  HABBOBy  CONN.— iMPBOYKifXHT  or. 


fipropriatloiis. 
8  ■ 


L882 $3, 000, '83,  512. 

Comnerce. 

Commerce  to  be  benefited  by  improvement,  '82,  631. 
Contracts. 

D.  v.  Howell,  for  riprap  dike  construction,  at  $1.41  per  ton,  '84,  644. 
Engineers. 

CHIEF  OF  ENOINSXRB. 

Beports,  '81,  97;  '82,  97;  '83,  88;  '84,  94;  '85,  83;  '86,  83 ;  '87,  46. 
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CMSmTOm  HABBOB*  COM  If .--Oo&tiiiiMd. 

Svi^iBC^iV— Continaed. 
EMonnBSits  in  Chabob. 

MBi,  J.  W.  Barlow,  1881-'83.    Report,  '82,  680. 

Lieat.  CoL  W.  MoFarland,  188a-'B6.    Beporto,  '83,  511 ;  *84,  643 ;  '85,  643. 

Lieat.  Col.  D.  C.  Hooston,  1886-'—.    Beports,  '86^  634 ;  *87,  596. 
Ajbsistant. 

H.  N.  Baboook.    Beport/82,  630. 
Operations* 
1883-'84.  375  feet  of  riprap  dike  ballt,  '84,  643. 
1884-'87.  No  operations,  '85,  644 ;  '86^  636 ;  '87,  506. 

Projects* 

By  M%).  Barlow,  1882,  for  closinff  the  breach  by  a  riprap  atone  dike,  and  if  the  de- 
sired depth  was  not  restored  by  the  increased  tidal  flow,  to  dredfce  ehanneia 
100  feet  wide  and  6  feet  deep  at  mean  low  water  through  the  two  shoals.  Es- 
timated cost  of  dike,  $3,000;  of  dike  and  dredging,  $10,000,  '82,  630;  '86, 634; 
'87,  596. 
Surveys* 

Ordered  by  act  of  March  3,  1881.    Made,  1882,  under  direction  of  M«J.  Barlow, 
'82,  630. 

Maps. 
'83,'  511 ;  '86k  634. 


CItfllfTOIV  BITfiR,  miCH*— iMpsoTSMKHT  or. 
(Continaed  firom  Vol.  I,  p.  145.) 
ApproprlatioBS* 

l*S-^9 $11,500 

1881 8,000,  '81,  2254. 

18B& 6,000,  '82,  2338. 

1886 6.000,  '86, 1842. 

Total 31,500 

1888 10, 000,  act  of  Angnst  11, 1888. 

Contracts* 

1881.  Dnpnis,  Johnston  &.  Co.,  for  dredging,  at  $5.40  per  honr,  '81, 2254. 

1882.  T.  M.  Hnbbell,  for  dredging,  at  20  cents  per  cubic  yard,  '83,  1882.  Cackitt, 
Stickney  &  Cram,  for  material  and  labor,  '83, 1Q82. 

Biigriiieers* 
Chief  of  Enoinissbb. 
Reports,  '80,  221 ;  '81,  300;  '82,  294;  '83,  304;  '84.  307 ;  '85,  330,  332;  '86,  325; 
'87, 293. 
EifonnBBRs  in  Charos. 
Maj.  F.  Harwood,  1880-^83.    Eeports,  '80,  2062;  '81,  2253;  '82,  2337. 
Lieut.  Col.  O.  M.  Poe,  1883-^—.    Seports,  '83,  1880;  '84,  2074;  '85,  2165,2190, 
2192;  "86, 1842;  '87,2265. 
Assist  ANT* 

B.  H.  Mnehle.    Reports,  '80,  2063 ;  '85,  2193. 
Operations* 

1881-'82.  2,700  linear  feet  of  channel  60  feet  wide  and  8  feet  deep  dredged,  38  piles 
driven,  and  600  feet  of  mattress  placed  in  bank  protection,  '82,  2337. 

1882-^83.  800  linear  feet  brush  mattress  sunk ;  23  pile^clusters  driven ;  pile-crib  con- 
structed at  terminus  of  line  of  piles ;  3,275  brush  bundles  and  23  cords  stone 
placed  in  pile-crib;  6,123  cubic  vards  sand  dredged,  *83,  1880,  1881. 

1883-^86.  No  operations  for  lack  of  funds. 

1886-'87.  Appropriation  held  until  authority  to  purchase  the  necessary  right  of  way 
is  granted,  '87,  2266. 

Projects* 

By  MaJ.  Poe,  1870,  for  dredging  channel  of  entrance  100  feet  wide,  2,700  ibet  long, 
and  8  feet  deep.    Estimated  cost,  $5,000,  '71, 180 ;  '81,  300. 

By  Maj.  Harwood,  1880,  for  improvement  below  Mount  Clements  by  excavation  of 
channel  100  feet  wide  by  8  feet  deep  and  construction  of  pile  revetments. 
Estimated  cost,  |25,000,  '80,  2063. 
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CUlfTOlf  BITSB»  IfII€H.-Continaed. 

Projects— Continued. 
By  Lieat.  Col.  O.  M.  Poe,  1885,  for  improyement  of  entrance  by  dredging  3,400  feet 
of  channel  100  feet  wide  and  10  feet  deep,  and  constmction  of  3,280  linear  feet 
of  pile  reyeiment,  and  repairs  to  pile-orib.    Estimated  cost,  $:^,926,  '85,  2193, 
2195;  '86^  325. 

Svrvejrs. 

Resaryey,  1880,  ordered  by  act  of  March  3, 1879.    Made  under  direction  of  MaJ. 

Harwood,  '80,  20G2. 
Survey,  1885,  ordered  by  act  of  July  5, 1884.    Made  under  direction  of  Lieut.  Col. 

Poe,  '85,  332. 
Maps. 
'82,  2338. 


CLUBF€>OT  BITCBt  If  •  G.    (See  New  BRRin:  to  Beaufort,  N.  C,  ufuasm 

USK  OF  NAYldATION.) 


COjkli  BITtIB,  W.  VA.— Examination  of. 

Chief  of  Enoinnbbs. 

Report,  '87,  253. 
Engineer  in  Charge. 

Lieut.  Col.  W.  P.  CraighUL    Report,  '87, 1929. 

W.  C.  Reynolds.    Report,  '87, 1929. 
Pliysical  Ctaaracteristles* 

Description  of  riyer,  '87,  1929. 
Plans. 
Lieut.  Col.  Craiffhill,  1887,  did  not  reoommeDd  the  improyement  on  aoeoont  of  its 
cost  and  dimouliy  of  maintenance,  '87, 1932. 

Examination  ordered  by  act  of  October  4,  1886.    Made,  1887,  under  diveotion  of 
Lieut.  Col.  CraighUl,  '87,  1929. 


COANJOK  BAT,  HT.  C.—Iuprovsment  of. 
(See  OURBfTUOK  Sound,  N.  C— InpROVSiaENT  of.) 


COANJOK  BAT,  IVOBTH  BITEB  BAB^  AlfD  GUBBITUCK 
SOUIIIO9  N.  C.  (See  Currituck  Sound,  Coanjok  Bat,  and  North  River 
Bar,  N.  C.) 


Appr#prtatloas« 


C<l€HB€0  BITBB,  IV.  H.— Ihprovemsnt  of. 
(Continued  from  Vol.  I,  p.  146.) 


8..* |P5,000 

1882 28,000,  »82.  428. 

1884 28,000, '84.  473. 

1886 10,000, '86^651. 

Total 161,000 

1888 9,000,  act  of  August  11, 1868. 
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GOCHECO  BITER,  N.  H.—Continaed* 

G^mmerce. 

Justification  of  improvement,  *83,  429;  '86,  550. 
Contracts* 
1683.  Hamilton  &,  Sawyer,  for  excavation  of  cnt-off  channel  throngli  Alley's  Point, 

'63,428. 
1884.  T.  Symonds,  for  rook  removal  aod  dredging,  '85,  475,  476. 
1886.  T.  Symonds,  for  rock  removal,  at  (9*50  and  14.50  per  cubic  yard«  '87,  466, 
467. 
Sng^ineera. 

CUIBF  OF  ENGINKKRS. 

Beporta,  '83,  65;  '84,  72;  '85,  59;  '86,  59;  '87,  20. 
Emgimbbrb  in  Charge. 
Col.  C.  E.  Blunt,  1883-'86.    Reports,  '83.  426 ;  '84,  471 ;  '85,  474. 
MaJ.  J.  A.  Smith,  1^86-^—.    Reports,  '86^  548 ;  '87,  466. 
Operations. 
1882''83.  12,260  cubic  yards  removed  from  cut-off  throagh  Alley's  Point,  '83,  428. 
1883-^84.  10,600  cubic  yards  of  gravel  and  135  tons  of  bowlders  removed  from  cnt- 
off  at  Alley's  Point,  completing  the  proposed  work  thereat,  '84,  471. 
1884-85.  3,408  cubic  yards  of  rook  and  hard-pan  removed  from  channel  above 

Clements'  Wharf,  '85,  475. 
1885-^86.  829  cubic  yards  rock  removed  from  channel,  '86,  549. 
1886-^87.  No  operations  for  hi.ck  of  funds,  '87,  466. 
Projects. 
In  1836-^37  $10,000  was  appropriated  for  the  improvement  of  the  Cocheoo  branch  of 

the  Piscataqua  River. 
The  project  of  1870  proposed  the  formation,  by  rock  removal  and  dredging,  of  a 
cnannel  40  feet  wide  and  4  feet  deep  at  mean  low  water  through  the  liOwer 
Narrows  and  up  to  the  packet  landing  in  Dover,  '71,  857 ;  '72,  939;  '76^  164. 
This  work  was  accoDiplisbed  in  1879,  under  aggregate  appropriations  of  |95,000, 
'79,  261 ;  '83,  427 ;  '86,  549. 
In  1882  the  project  was  amended  so  as  to  provide  for  a  cut-off  channel  through 
Alley's  Point  and  widening  to  60  feet  and  deepening  to  5  feet  the  existing  chan- 
nels through  Trick ey's  and  Clements'  Point  shoaL<.    Estimated  cost,  ^^,000, 
'83,  427. 
This  work  having  been  accomplished  in  1883,  it  was  proposed  in  1884-'85  to  vriden  to 
50  feet  and  deepen  to  5  feet  all  parts  of  the  channel  with  less  dimensions  from 
Clements'  Point  to  the  packet  landing,  at  an  estimated  coat  of  $47,000,  '84, 
471;  '85,475;  '87,466. 
Snrvefs* 
Maps. 
Of  Cocheco  Biver  in  vicinity  of  Dover,  '85,  474. 


COCKPIT  POINT,  Tjk.— ExAMiNATioic  roB  xgb-sabbob  Asr. 

Engrineers. 

Chief  or  Engineers. 

Report,  '85.  153. 
ENGmsER  IN  Charge. 
S.  T.  Abert,  U.  S.  Agent.    Report,  '85,  999. 
Plans. 
In  1884  S.  T.  Abert  did  not  consider  that  the  requirements  for  an  ice-harbor  were 
found  at  Cockpit  Point,  '85,  1000. 

Surveys* 

Examination  ordered  by  act  of  July  5,  1884.    Made  under  direction  of  Mr.  Abert^ 
'85,  999. 


C4EITR  D'AIiEllE  I.AKE  AND  BIVER,  IDAHO— Ezaminaxxozc  or. 

En^neers. 

Chief  of  Engineers. 

Report,  '85,  372. 
Engineer  in  Charge. 

M^J.  W.  A.  Jones.    Report,  '85,  244& 
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COSVR  D^AIiENE  I^AKE  AND  RIVER,  IDAHO— Continaed. 

Plans. 

In  1884  Mai.  Jones  considered  that  Cosnr  d'Alene  Lake  and  River,  and  also  Saint 
Joseph's  River,  were  worthy  of  improvement,  and  recommended  |3,C00  there- 
for, '85,  2443.  Improvement  not  recommended  by  the  Chief  of  Engineers,  '85, 
372. 

Survejn. 

Examination  ordered  by  act  of  Jnly  5, 1884.  Made  nnder  direction  of  Maj.  Jones, 
'85,  2442. 


COHANSEir  CREEK,  Jl.  J.—JMmoYMMmxn  QV. 

(Continued  from  Vol.  I,  p.  147,) 
Appropriations. 

1873-'79 $19,500 

1880 4, 500, '80,  592. 

1881 7, 000, '81,  790.  ' 

1882 5,000,  '82,773. 

Total 36.000 

Contracts. 

1880.  J.  y.  Patten,  for  dredging,  at  25  cents  per  cubic  yard,  '80,  592. 

1881.  J.  y.  Patten,  for  dredging,  at  32  cents  per  cabic  yard,  '81,  791. 

1882.  F.  C.  Somers,  for  dredging,  at  57  cents  per  cubic  yard,  '83,  629. 
Engineers. 

Chief  of  Engineers. 
Reports,  '80.  95;  '81,  124,  129;  '82,  122,  126;  '83,  123;  '84,  132;  '85,  125;  '86, 
122;  '87,  84. 
Enginebrs  IK  Chakge. 
Col.  J.  N.  Macomb,  187S-'82.    Reports,  '80.  590;  '81,  789. 
Capt.  W.  Ludlow,  1882-'83.    Report,  '82,  773. 
Lient.  Col.  G.  Weitzel,  1883-^84.     Report,  '83,  629. 
Mi^.  W.  H.  Heaer,  1884-^85.    Report,  '84,  831. 

Lieut.  CoL  H.  M.  Robert,  1865-^—.    Reports,  '85,  853;  '86^  847;  '87,  812» 
Assistant. 
J.  J.  Lee.    Report,  '83,  629. 
Operations. 
1879-^80.  28,605  cubic  yards  material  dredged,  '80,  590. 
1880-'81.  10,788  cubic  yards  material  dredged,  '81,  789. 
1881-'87.  No  operations,  '87,  812. 
Pliysical  Cliaracteristics. 

Obstacles  to  navigation,  '81,  672. 
Private  and  Corporate  Woric. 
Delay  of  cit^  authorities  in  lowering  gas  and  water  pipes  at  Broad  Street  Bridge 
to  permit  continuation  of  dredging,  '81,  789. 
Projects. 
By  Lieut.  Col.  J.  D.  Kurtz,  1872,  for  dredging  channel  130  feet  wide  and  4  feet  deep, 
from  lower  steam-boat  landing  to  Broad  Street  Bridge,  and  3  feet  deep  to  Nan- 
Works  Bridge.    Estimated  cost,  |30,000,  >73,  889. 
Modified,  1879,  by  Col.  Macomb,  to  make  the  channel  80  feet  wide  and  from  5  to  7 
feet  deep,  '79,  69,  415.    Estimate  increased  to  $41,000,  '80,  591. 
Snrveys. 
Ordered  by  act  of  March  3, 1881.    Made,  1881,  under  the  direction  of  CoL  Macomb, 
'81,  m 


COI.D  SPBINOS  BAIT,  If.  T.    (See  Lloyd's  Habbob,  N.  T.) 


COI^DWATEB  BITEB,  1III9S.-  IscPBOVBioaiT  or. 

(Continued  from  YoL  I,  p.  148.) 
Appropriations. 

1879 17,000 

1880 4, 000, '80,  1321. 
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COIiDlTATBB  BIFBBt  IHlSS^-CootiiiiMd, 

Cbibv  of  £N0IIVBBB8. 
Beporto, '80,  156;  '81, 209;  '82,  306;  '83,  215;  '84,  385;  '85,  240. 

£lCGIinEKBfl  IN  OHAJKOS 

MaJ.  W.  H.  H.  Benjanrd,  187&-'83.    BeporU,  '80,  1321;  ^81, 1413;  '82, 166L 
Mi3.  A.  M.  Miller,  1883-'85.    Beports,  '83,  1149;  '84, 1336. 
Oapt.  £.  Bwgland,  1885-'—.    Report,  '85,  1518. 

AB818TAMT8. 

J.  Barry.    Beport,  ^80,  1321. 
J.  H.  Bumey.    Beport,  '80, 1322. 
Operattons. 

le579-'80.  2,777  traea  cat  and  girdled,  '80, 13iL 

188(M81.  3,553  logs,  raags,  and  stnmpe  removed  and  trees  cnt  down,  '81, 1413. 

1881 -'85.  No  operations  irom  laok  of  fnnds;  further  appropriations  not  recom- 
mended. 
Pr#Ject8« 

By  Capt.  Benyanrd,  1879,  fbr  removal  of  obetmotions  by  hired  Iftbor,  and  nse  of  U. 
S.  flat-boat.    Estimated  cost,  t25,000,'79,  116, 970,  965. 
Surveys. 

Examination  of  Coldwater  and  Tallahatchee  rivers.    Blade,  1880,  under  direction  of 
MaJ.  Benyanrd,  '80, 1322. 


GOI.OBIIAI.    BEACH,   W£8T]IIOREI.AllD   €01JJITY«   TA.~Sini- 

VKT  OF. 

Eni^taeers. 

Chocf  of  EifGiNniw. 

Beport, '85, 153. 
ENomxER  IN  Charob. 
B.  T.  Abert,  U.  8.  Agent.    Beport,  '85,  1001. 1002, 1004. 
Physical  CbaractertsUcs* 

Description  of  locality,  '85, 1001, 1005. 
Plans. 
By  S.  T.  Abert,  1885,  for  the  formation  of  a  dredged  channd  300  feet  wide  and  16 
feet  deep  and  a  turning  basin  400  feet  square.    Estimated  coat^  180,800,  'SS, 
1003,  1005.    Not  recommended  by  the  Chief  of  Engineers,  '85, 153. 

Sarveys. 

Ordered  by  act  of  July  5,  1884.    Made  under  the  direction  of  8.  T.  Abert,  ^85, 1001, 

1002. 


COIiORADO  BIYJER,  CAI^.,  NfiV.,  AND  AMIZ.— Ixpsoybmxmt  or. 

(Continued  from  Vol.  I,  p.  149.) 

Appropriations. 

1884 125, 000, '85,  2367. 

£n8laeers. 

Chief  of  Engutbebs. 
Beports,'85,  363;  '86,  356;  '87,  324. 

Capt.  A.  U.  Payson,  i884-'87.    Beport8,'85,  2365;  '86,  1929;  '87,  2449. 
Assistant. 
Lieut.  8.  W.  Boessler.    Beport,  '85, 2367. 
Operations. 
1884-'85.  1,074  tons  stone  removed  from  river-bed ;  614  linear  feet  of  cobble-dam 

bnilt,  '85,  2367. 
1885-'86.  2,688  linear  ftet  of  cobble-dam  bailt;  top  of  Exploier's  Bock  blasted  off; 

1,240  tons  rock  removed.  '86,  1931. 
1886-^87.  Property  and  supplies  sold  at  auction  and  proceeds  turned  into  Treasury, 
'87.  2449.  '  ' 
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« 

COLOilABO  BIVER,  CAI..,  »£¥•,  ARTD  ARIK.— Continued. 

Projects* 

By  Capt.  Pay  son.  1879,  for  improvemetit  of  tbe  river  bv  removal  of  obstmfltioDt, 

}>roteotion  of  banks,  and  oonstmetion  of  iho  onaanef.    Ertimatod  ooet»  |07,969, 
79, 17t^. 
In  18^6  it  was  considered  that  any  noteworthv  improvement  wonld  be  at  an  ene^ 
moos  cost  and  not  required  by  commerce^  '86, 1932;  '87,  2449. 

Maps. 
'86,2366, 


CBUDfBLUlA  RITEB  (UPPER)    AND  SNAKE  RIVER,  0MBG. 

AND  WA6H«~IiiFH0iniMBMT  of« 

(CoBtinved  from  Vol.  I,  p.  150.) 

Appropriatioiuu 

JSTS-Td $160,000 

1S80 15,  OOO,  '80.  2892. 

1881 16, 000, '81,  2562. 

18H2 6, 000, '82,  2663. 

1884 20, 000, '84,  2231. 

1886 10, 000, '86^.  1950. 

Total 226,000 

1888 10,060,  aot  of  Angnst  11, 1868. 

List  of  appropriations,  '86,  1950. 
Comiiierce. 

Navigation  on  Upper  Colombia,  '85,  2445,  2448. 

CoiitnKMft* 

l^<80.  G.  J.  Ainswortb,  for  rock  removal,  at  |18  per  cubic  yard,  '80,  229:).    J.  B. 
Montgomery,  for  rook  removal,  at  $17  and  $36  per  cubic  yard,  '81,  2563. 

1883.  F.  T.  Dodge,  for  rock  removal  at  $12,  and  gravel  at  f2  per  cubic  yard  '83, 
2042. 

1884.  J.  Kelley  A  Co.,  wing-dam  construction,  '85,  2438. 

HolmeH  &  Spencer,  rock  removal,  and  J.  R.  Smitb,  rock  renoTal,  '83, 2438. 
EiiSineers. 
Chief  of  Enoinbsrs. 

Reports,  '80.  238;  '81,  236;  '82,  320;  '83,  333:  '84,  337;  '85,  370;  '86^  369,  366; 
•87.  332. 
Enoinbbrs  in  Chargb. 

Maj.  6.  L.  Gillespie,  1878-'81.    Reports.  '80,  2289 ;  '81,  255a 
Capt.  C.  ¥,  Powell,  1881-'84.    Reports,  '82,  2660;  '83,  2040;  '84,  2229. 
Maj.  W.  A.  Jones,  1884>'— .    Reports,  '85,  2437,  2445,  2452;  '86^  1949, 1963»  1970 ; 
'87,  2520. 
Assistants. 
p.  C.  Bastwick.    Report,  '84,  2232. 
Lieat.  T.  Symons.    Report,  '85,  2445. 
Lient.  W.  Young.    Report,  *86, 1951. 
B.  T.  Voigt.    Report,  '86,  1956. 

Hiatory  of  operations  previous  to  1880,  '80^  2294. 

l^^-'eO.  Removal  of  rock  from  Monumental,  Homly,  and  Uikiatilla  rapids,  '80, 

2290,  2297. 
1880^'81.  Removal  of  rock  ftom  Monumental  and  Taxas  rapids,  '81,  2558,  2560, 
1881-'82.  Removal  of  rock  from  Taxas,  Palouse,  and  False  Palouse  rapids,  '82, 2660. 
186^'S3.  No  operations,  '83,  2040. 
188.^'d4.  Bock  removal  at  Five-Mile  Rapids,  '84,  2230. 
1884-85.  Rock  removal  at  White's  Ferry,  Jim  Ford's  Island,  and  Fish-Hook  Rapids, 

*a5,  2427, 
1885''86.  645  cubic  yards  rock  and  gravel  removed  from  rapids,  *86,  1949. 
1886-'87.  Construction  of  drilling-scow  and  rock  removal  by  hired  labor  at  Taxas 

and  Little  Goose  rapids;  coostrnction  of  sheer-crib  on  Log  Cabin  Rapids; 

survey  of  rapids,  '87.  2521,  2522. 

Plivsical  CbaraeteriaUes* 

DeecriptioD  of  rivers,  '80,  2393;  '84,  2234. 

Elevation  of  water  suriace  of  Upper  Columbia,  '86, 1958. 

Cairent  observations  on  Upper  Columbia,  '86^  1959;  '87,  252), 
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COLUniBIA   RITCB  (UPPER)   AND   SNAKE   RIVER,   OREO. 

AND   WASH.— Continaed. 

Plans. 

By  MaJ.  Jones,  1885,  for  the  improvement  of  Prieet  Rapids,  on  the  Columbia  River 
above  Bnake,  by  the  removal  of  rock.    Estimated  cost,  1^^3,340,  '86^  1965. 
Projects. 

Previous  to  the  adoption  of  the  project  of  1877  efforts  were  directed  to  the  removal 
of  rocks  at  rapids  on  the  Upper  Columbia  below  the  mouth  of  Snake  Biver, 
'77,  1044 ;  '80,  2294. 

The  project  of  1877  proposed  the  removal  of  rock  at  rapids  so  as  to  give  channel 
depths  of  5^  feet  on  the  Columbia  and  4^  feet  on  the  Snake  River  between 
Celilo  on  the  former  and  Ijcwiston  on  the  latter,  a  distance  of  266  miles.    Esti- 
mated coet,  |132,0<K),  '77, 1045;  '82,  2040;  '86^  359;  '87,  25Si0. 
Surveys. 

Of  Snake  River  below  Lewiston,  '84,  2230,  2232. 

Of  Snake  River  above  Lewiston,  '82,  2716. 

Of  Columbia  River  above  mouth  of  Snake,  '85,  2445;  '86^  1963. 

Of  Monumental  Rapids,  '80,  2296. 

Of  Palouse  Rapids,  '81,  2562;  '82,  2662. 

Of  Taxas  Rapids,  '81,  2562. 

Of  False  Palouse  Rapids,  '82,  2662. 

Of  1st,  2d,  3d,  4tb,  5tb,  6th,  and  7th  rapida,  * 

Cabinet  Rapids,  '88*  1966. 

Yakima  R^ion,  '86,  1966. 


COIiirniBIA  RITERf  OREO.^Improykmxmt  or  ime  CABOkwrn, 

(Continued  from  Vol.  I,  p.  15S.) 
Appropriatloiis. 

1876-'79 $346,000 

1880 100, 000, '80,  2301. 

1881 100.000,  '81,  2567. 

1882 265, 000,  '82,  2667. 

1884 150,000,  '84,2448. 

1886 187,500,  '86,  1945. 

Total 1,142,500 

1888 300, 000,  act  of  August  11,  1888. 

Statement  of  appropriations,  '82,  2667;  '84,  2248;  '85,  2430;  '86, 1496. 
Commerce. 

Uncertainty  of  the  benefits  of  the  improvement,  '80,  2^M1. 
Advantages  of  the  improvement,  '81,  2566;  '82,  26()8;  '83,  2044. 
Draught  of  vessels  passing  the  Cascades,  '80,  2312. 
Character  of  present  navigation,  '81,  2577 ;  '82,  2673. 
Dimensions  of  vessels  on  river,  '81,  2580. 
Cost  of  transportation,  '86, 1492,  1494. 
Contracts. 
1880.  Ball  &  Piatt,  for  canal  construction,  '80, 2302.    Contract  abrogated,  '80, 2299. 
iti^.  Chalmers  &  Holmes,  for  the  removal  of  snbmerged  rook,  |25,  and  exposed 

lock,  $3  per  cubic  yard,  '82,  2668.    Failure  of  contract  system,  '83,  ^43. 
1886.  Portland  Construction  Company,  for  wharf  at  oanal,  '87,  2480. 
Engineers* 
Chubf  of  Engineerb. 
Reports. '80,  239;  '81,  327,  2570;  '82,  321;  '83,  334;  '84,  337;  '85,  370;  '86^  358; 
'87,  328. 
Board  of  Ekginekrs. 
Convened  Augnst,  1 879,  to  consider  questions  to  be  submitted  by  engineer  officer 

in  charge,  '80,  2298,  2305.    Report,  '80,  2.305. 
(Lieut.  Cols.  Stewart  and  Mendell  and  M%|.  Gillespie.)    Re-convened  November, 

1880.    Report,  '81,  2572. 
(Lieut.  Cols.  Stewart,  Williamson,  and  Hendell,  Majs.  Weitzel,  HoustoUi  Mid 
Gillespie.) 
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COI.UMBIA  BIVER,  OBBO.— Contiutted. 

Bnirtneers — Continned. 
Engineers  in  Charge. 
MaJ.  G.  L.  Gillespie,  IHTS-'Sl.    Reports,  '80,  2298,  2309,  2311 ;  '81,  2563. 
Capt.  C.  F.  Powell,  1881-^84.    Reports,  '82,  2i)G4 ;  '83,  2043 ;  '84,  2246. 
MaJ.  W.  A.  JoDes,  1884<'86.    Reports,  '85,  2426;  '86,  1924. 
Capt.  C.  F.  Powell,  1886-^—.    Report,  '87,  2476. 

A  n  AT  KT  A 1C1W 

Lieut.  C.  F.  Powell.    Reports,  '80,  2302,  2310 ;  '86,  2567. 
Lieut.  P.  M.  Price.    Reports,  '82,  2669 ;  '83,  2047. 
Lieut.  W.  Young.    Reports^  '84.  2249;  '85,  2430;  '86,  1945;  '87,  2481. 
Operations. 

1879-'80.  By  contract  28,944  cubic  yards  eartb,  12, 102  cubic  yards  of  loose  and  26,640 
cubic  yards  of  solid  rock  removed  from  canal  prism,  18(3,292  pounds  iron  pipe, 
and  1,398  cubic  yards  of  masonry  stone  delivered.  By  hired  labor,  35,080  cubic 
yards  material  excavated  and  273  cubic  yards  masonry  laid,  '80,  2300,  2305. 

1880~'81.  Progress  on  excavation  of  canal  prism  by  hired  labor,  '81,  2568. 

1881-^82.  Progress  on  canal  construction  by  hired  labor,  '82,  2664,  2069;  4,527  cubic 
yards  bowlders  removed  from  area  adjacent  to  canal  by  contract,  and  8,348 
cubic  yards  by  hired  labor,  '82,  2605,  2671.  Drilling  and  blasting  by  hired 
labor  '82,  2666 ;  cost  of  rock  removal  by  surface  blasting,  '82,  2672. 

1882-^83.  Progress  on  canal  constructiou  by  hired  labor,  '83, 2043, 2048.  Borings  to 
determine  site  of  lock,  '83,  2044.  Rock  removal  in  river  below  site  of  canal, 
'83, 2045,  2051.    Cost  of  rock  removal,  '83,  2051. 

1883-^84.  Progress  on  canal  construction,  '84,  2246,  2249.  Rock  removal  in  river, 
'84,  2i46,  2251.  Records  of  rock  removal,  '84,  2247,  2251,  2253.  Cost  of  rock 
removal,  '84,  2252. 

1884~'85.  Progress  on  canal  construction,  '85,  242{^),  2431.  Rook  removal  in  river, 
'85,  2434.     Cost  and  details  of  rock  removal,  '85,  2435. 

1885-'8G.  Progress  on  canal  construction,  '86,  1945. 

1886-'87.  58,000  cubic  yards  of  roclc  removed  at  lock-site ;  stone-cutting,  quarrying, 
and  canal-paving  in  progress,  '87,  2482.    Cost  of  rock  removal,  '87,  2482. 
Physical  Characteristics. 

Current  velocities  at  Cascades,  '80,  2306. 

Movement  of  earth  of  rocky  slopes  about  the  Cascades,  '80,  2313. 

High- water  stages,  '81,  2569 ;  '85,  2129. 

Rain-fall  records,  '83,  2048;  '84,  2251;  '85,  2438;  '86,  1947;  '87,  2485. 

Drainage  areas  of  river,  '85,  2426. 

Fall  of  river  at  Cascades,  '85,  2428. 
Projects. 

The  project  of  1877  proposed  the  improvement  of  the  Cascades  by  a  canal  on  the 
Oregon  side  about  7,200  feet  long,  with  2  locks  300  feet  long,  50  feet  wide,  hav- 
ing a  low-water  depth  of  8  feet  over  the  mit-er-silis.  Estimated  cost,  $1,544,545, 
'77,1047;  '78,1033. 

In  1878  the  width  of  the  locks  was  increased  to  70  feet,  '78, 1336,  and  the  estimated 
cost  of  the  work  to  $1,753,867.  '78,  1337 ;  '80,  2301.    Dimensions  of  canal,  '79, 

The  Board  of  Engineers  of  1879  recommended  the  improvement  of  the  low-water 
navigation  through  the  reefs  below  the  c<inal  before  the  commencement  of  the 
construction  of  the  lock  masonry,  '80,  2307,  2314;  '81,  2571. 

In  1880  the  project  was  modified  by  the  Board  of  En^j^ineers  to  provide  for  a  naviga- 
tion from  low  water  to  a  stage  20  feet  above ;  the  construction  of  a  single  lock 
near  the  foot  of  the  rapids  462  feet  long,  90  feet  wide,  and  with  a  lift  of  24  feet, 
the  gates  to  be  70  feet  wide ;  canal  prism  about  3,000  feet  long,  90  feet  wide  at 
bottom,  and  8  feet  deep,  '81,  327,  2564,  2576. 

In  1882,  to  provide  for  modifications  of  project  and  improvement  of  channel  below 
canal,  a  revision  of  estimates  was  made,  '81,  321. 

Amount  appropriated  from  1876  to  1882 |80r>,  000. 00  ? ,««  nai^ 

Amount  required  to  complete  project 1, 655, 397. 31  J  **^'         ' 

Total 2,460,397.31, '83,2043. 

In  1885  it  was  proposed  to  make  the  widths  of  the  gates  equal  to  width  of  lock,  '85, 

2429. 
Increased  width  of  90  feet  approved  by  Board  of  Engineers  in  1886,  '86, 1945. 
Total  amount  appropriated  to  1886,  $1,142,500,  '86, 1945. 
Amount  required  to  complete  project,  |1, 100,000,  '86,359. 
In  1887  a  revision  of  the  estimates  made  the  total  estimated  cost  of  the  work 

$2,992,500,  '87,2477,2480. 

1443  EN 10 
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COUJXBiA  BITJBK,  OlifiO.-Coittiiuifld. 
Sarveys. 

187^'dO,  of  Cascades,  '81«2563. 
Maps. 

Of  Caaoades,  '83,2046;  04,2246,22252;  '85,2434. 

Of  general  river,  '85, 2426. 


COLVMBIA  BIV£B  AT  THB  DAI^JLDS,  OBi:0«-^i»yxY  lur. 

Commerce. 

Present  nayigation  tbrongh  the  Dalles,  '82,  2696,  2096. 
Engineers. 

Chief  of  Engineers. 
Reports,  '80,  242i;  '81,  332. 

Engineer  in  Charge. 
Capt.  C.  W.  Powell.    Report,  '82,  2690. 
Physical  Cliaracteriftflcft. 

Description  of  the  Dalles,  '82,  2692,  2695. 

Gauge-readings,  '82,  2702. 

River  slope,  '82,  2693. 

Current  velocities,  ^82,  2704. 

Plans. 

By  Capt.  Powell,  1882: 

(1)  To  carry  the  Celilo  level  by  a  canal  with  a  look  at  upper  end  to  a  flight  of 
locks  near  Gauge  Station  No.  4,  '82,  2697. 

(2)  With  lifb-locks,  as  in  (1),  to  dam  the  river,  making  the  overfall  into  Big  Eddy, 
'82,  2697. 

(3)  Open  river  improvement  for  all  stages  to  Celilo  Falls  and  lockage  at  the  falls, 
'82,  2697. 

(4)  Open  river  improvement  for  lower  stages  to  Celilo  Falls;  lockage  from  low 
to  mean  high  water  at  fails;  open  passage  over  falls  for  higher  stages  and 
lockage  at  the  Dalles  Rapids,  '82,  2h^J7. 

Estimates,  low- water  project  (1),  (2),  (3),|7,674,495;  estimates,  high- water  project 

(1),  (2),  $2,842,848,  '82,  269y,  2711. 
Surveys. 
Ordered  by  act  of  March  3,  1879,  '80,  242.    Made,  1680,  nnder  direction  of  Maj. 

Gillespie  and  Capt.  Powell,  '82,  2690. 


COf^UMBIA  BIV£B  (LOWEB),  OBEO.  (Willamette  an4  Co- 
InmMa  riirers  below  Portland,  except  Coinmbia  Biver  at  its 
mouth). 

(Continued  from  Vol.  I,  p.  587.) 
Appropriations. 

l866-'7y 1315,365 

1880,  Lower  Willamette  and  Columbia  rivers 45, 600,  '80,  2258. 

1881,  Lower  Willamette  and  Coinmbia  rivers 45, 000,  '81,  2538. 

1882,  Lower  Willamette  ami  Columbia  rivers 100, 000,  '82,  2652. 

1884,  Lower  Willamette  and  Coinmbia  rivers 100, 000,  '84,  2820. 

1886,  Lower  Willamette  and  Coinmbia  riven 75,000,  '86,  1939. 

Total 680,365 

1888 100,000,  act  of  August  11, 

looO. 

1882,  gauging  Lower  ColumbiA  and  its  tributaries 500,  '83,  2076. 

1884,  gauging  Lower  Columbia  and  i  to  tributaries ....        1, 000,  '84,  2292. 

1886,  gauging  Lower  Columbia  and  iU  tributaries ....        1, 000,  '86,  2010. 

1888,  gauging  Lower  Columbia  and  ito  tributaries 2,500,  act  of  August  U, 

1888 

List  of  appropriations  from  1866  to  1886,  '86,  1939. 
Commerce. 

List  of  vessels  navigating  the  river,  '80,  2273;  '83,  2009. 
Contracts. 

1879.  R.  Watson,  for  hire  of  steam-tug^  *80,  2260.  Pacquit  St  Smith,  for  ooiwtrnc- 
tion  of  pile-dike  near  Swan  laUnd,  '80,  2269.  Pacquit  A  Smith,  fbr  oeastirae- 
tiou  of  pile-dam  across  Willamette  Slougb,  '80,  2259. 

1880.  Hohnes  &  Sweeney,  for  construction  of  pile-dike,  '81,  2538. 
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COLVIBBIA  BIVEB  fliOWfitt),  OlftfiO.— Oontinoed. 

CuiisF  OF  Engineers. 

-     Reports,  '80,  237;  '81,  324;  '82,  318;   '83,  XM,  337;   '8«,  334,  341 ;  '85,  364,  368; 
•86,357,365;  '87,  331. 
Enoinkkrs  in  Charge. 

M^.  G.  L.  Gillespie,  1678-'81.    Reports,  '80,  2253;  '81,  2531. 

Capt.  C.  F.  Powell,  18tll-'86.    Reports,  '82.  2643;  »83, 1997, 2076;  '84,  2215,  2290; 

'85,  2376,  2408. 
Maj.  W.  A.  Jones,  1886-'—.    Reports,  '86,  1938,  2010;  '87,  2507. 

A.SSTRTAJ8T8 

R.  A.  Habersham.    Reports,  '80,  2<>60;  '81.  2.541;  '83,  S005. 
Lient.  P.  M.  Price.    Reports.  '81,  25r)8 ;  '82,  26J3. 
J.  S.  Polheuius.    Report,  '84,  2292. 
Operations* 
History  of  previous  operations,  '80,  2266. 
1879-'80.  Coustractiou  of  pile,  facine,  and  stone  dam  across  Willamette' Sloash, 

'80, 2254,  2261.    Shore  protection  and  construction  of  dike  at  Coon  Island,  '80, 

2254,  2263.    20,795  cubic  yards  dredged  from  month  of  the  Willamette,  Saint 

Helen's,  and  Swan  Island  bars,  '80,  2255,  2260. 
1880-'81.  Partial  completion  of  pile-dike  closing  Coon  Slouffh ;  revetmeat  of  right 

bank  of  Willamette  Slough ;  14,550  cubic  yards  dredged  from  Swan  Island  and 

Willamette  bars,  '81,  2532,  2533,  2544. 
1881-'82.  Completion  of  Coon  Slough  Dike;  repairs  to  Willamette  Slouich  Dam; 

7,335  cubic  yards  dredged  from  Saint  Helen's  and  Swan  Island  bars,  '82,  2644, 

2646.    Construction  of  a  new  dredge,  '82,  2648. 
1882-'83.  Deepening  of  channel  over  Saint  Helen's  Bar  by  private  enterprise,  '83, 

1996.    47,650  cubic  yards  dredged  from  Swan  Island  Bar  by  United  States 

dredge,  '83,  2000.    12,812  linear  feet  of  revetment  and  dams  built  between 

Portland  and  mouth  of  river,  '93,  2001,  2005.    Gauging  lower  river,  '83,  2076. 
18S3--'84.  Deepening  channel  of  Saint  Helen's  Bar  by  private  enterprise,  '84,  2'il7. 

29,445  cubic  yards  removed  by  Uoitod  States  dredge  from  Swan  Island  Bar,  '84, 

2218.    Maintenance  of  structures  and  removal  of  snags,  '84,  2,218.    Gauging 

Columbia  River  and  principal  tributaries,  '84,  2290. 
1884>'85.  Sluicing  on  Saint  Helen's  Bar  by  steamship  Walla  Walla,  '85,  2377,  2380. 

64,161  cubic  yards  dn  dged.  Upper  Bar,  by  United  States  dredges,  '85,  2:{77, 2:^9. 

Construction  and  repair  of  dikes  and  shore  protection,  '85,  2378.    Gauging 

operations  continued,  '85,  2408. 
1885-^86.  Repairs  to  dike  at  Saint  Helen's;   Willow  planting  on  Sauvie's  Island; 

repairs  to  tug  Lincoln,  '86,  19. 18.    Gauging  operations  continued,  '86,  2010. 
1886-'87.  Repairs  to  dike  at  Saint  Helen's  Bar  and  1,112  linear  feet  of  dike  extension ; 

propeller  dredging  on  Saint  Helen's  Bar;  removal  of  suags,  '87,  2505,  2510. 
Physical  Characteristics. 
Description  of  river,  *80,  tHi6. 

Stages  of  water  at  Portland,  '80,  2265;  '81,  2542;  '82,  2651. 
Gan^ng  lower  river  and  principal  tributaries,  '83,  2076;  '84,  2290;  '85,  2406;  '86, 

Private  and  Corporate  Woric. 

Operations  by  city  of  Portland  to  improve  the  river  previous  to  1866,  '80,  2266. 

|7,442  furnished  by  city  of  Portland  in  ias2  for  continuance  of  work,  '82, 2651. 

Construction  of  a  dredge  by  city  of  Portland  in  1883,  '83,  331. 
Expenditure  of  $10,000  by  private  enterprise  for  improvement  of  Saint  Helen's  Bar, 

'83,  3:31;  continued  in  ldS4,  '84,  2217;  continued  in  1885,  '86,  1939. 
Establishment  of  Portland  Harbor  Hues,  '83,  2003. 

Projects. 

History  of  operations  ami  prjijects  prior  to  1880,  '80,  2260. 

From  1866,  the  date  of  the  first  appropriation,  to  1870,  the  improvemout  constated 
in  dredging  across  Swan  Island,  Post  OHim),  an<l  Saint  Helen's  bars,  and  the  bar 
at  the  mouth  of  the  Willamette  River,  '80,  2267,  2270. 

In  1877  a  Board  of  Engineers  recommended  the  permanent  improvement  of  the 
channel  from  Portland,  on  the  Willamette,  to  Columbia  City,  on  the  Columbia, 
so  as  to  permit  the  passage  of  vessels  drawing  20  feet  or  more.  Improvements 
at  the  following  localities:  A  dike  closing  the  south  channel  of  Willamette  at 
Swan  Island;  the  partial  closing  of  Willamette  Slough;  dikes  and  revetment 
at  the  mouth  of  the  Willamette  to  confine  the  aurreut  to  the  principal  channel ; 
the  construction  of  converging  dikes  on  Saint  Helen's  Bar. 

The  amount  appropriated  previous  to  1(^7  was  $^40,365,  '77,  1004.  The  Board  es- 
timated the  cost  of  the  above-named  works  at  $298,974,  '77,  1019-10^;  '80, 
8970. 
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COLVniBIA  BIYER  (I.01¥£B),  OREO.— Continaed. 

Projects— Continued. 

In  1879  a  Board  of  Engineers  recommended  tbu  substitution  of  constmctionB  made 
of  piles,  fascines,  and  stone  in  place  of  the  brash  and  stone  previonsly  recom- 
mended, '60,  i^253. 

In  188:^  $265,000  had  been  appropriated  under  this  project,  when  it  was  modified  to 
cover  increased  cost  of  work  and  additional  constructions  required,  at  an  esti- 
mated cost  of  $183,635,  '82,  2644 ;  '83,  1998;  '84,  2216. 

In  1885  $365,000  had  been  appropriated  under  the  projects  of  l877-'82,  when  it  was 
further  modified  to  cover  the  improvement  of  three  shoal  areas  below  Columbia 
City.  Amount  estimated  for  cojnpletiou  of  project  in  1885  was  $407,000,  '85, 
2377  :  '86,  357,  1940. 

In  1887  tne  estimated  cost  of  completion  was  increased  $68,000,  '87,  2516. 
Surveys* 

Maps. 
'80,  2272 ;  '83,  2008 ;  '85.  2378. 


COLlTiniBIA  BIYER,  OREO.— Improvement  at  mouth  or. 

(Continued  from  Vol.  I,  p.  587.) 
Appropriations. 

l878-'80 $10,000  • 

1882 7,500,  '83,  2010. 

1884 100,000, '84,  2224. 

1886 187,500, '86,  1076. 

Total 305.000 

1888 500,000,  act  of  August  11, 1888. 

Commerce. 

Commerce  to  be  benefited,  '81,  2537;  '83,  2011.  2031;  '84,  2225:  '86,  1074,  1983; 

'87,  2473,  2474.    Delay  due  to  present  condition  of  bar,  '84,  2223. 
Draught  of  vessels  entering  river,  '84,  2223. 
Contracts. 

1885.  L.  W.  HoU,  for  construction  of  wharf  and  trestle  at  Point  Adams,  *85,  2385. 
J.  F.  Stelfen,  for  constructiou  of  4  stone  barges,  '85,  2385.  P.  F.  Falbert/.for 
delivery  of  piles,  '85,  2387.    L.  Michael,  for  delivery  of  riprap  stone,  '85,  2387. 

1886.  Oregon  Paving  Company,  for  fui nibbing  piles  and  stone,  '87,  2474. 
Eng^ineers. 

Chikf  of  Engineers. 

Reports,  '80,  240 ;  '83,  33i,  2011 ;  '84,  3:35  ;  '85,  364  ;  '86,  360 ;  '87,  327. 
Board  of  Engineers. 
Convened  at  New  York  February  12,  1881,  to  consider  the  improvement  of  the 
mouth  of  the  Columbia  River.    The  Board  did  not  consider  it  necessary  at  that 
time  to  submit  any  plan  for  improvement,  '81,  2548,2552.    (Cols.  Tower  and 
Newton  and  Lieut.  Col.  Abbot.) 
Board  conbtituted  by  S.  O.  No.  82,  C.  of  £.,  1882,  to  report  upon  a  plan  for  the  per- 
maoeut'  improvement  of  (ho  mouth  of  the  river.    Report,  '83,  2012.    (See  also 
Projects.)    (Lieut.   Cols.   Stewart,   Craighill,   Comstock,  and  Mendell  and 
Capt.  Powell.) 
Engineers  in  Charge. 
Maj.  G.  L.  Gillespie,  1878-'8l.     ReporU,  '80,  2315,  2318 ;  '81,  2534,  2536. 
Capt.  C.  F.  Powell,  1881-^—.    Reports,  '82,  2647 ;  '83, 2010 :  '84,  2222 :  '85, 2382 : 
'86,  1972 ;  '87,  2470. 
Assistants. 
R.  A.  Habersham.    Report,  '80,  2317. 
G.  M.  Jesseu.    Report,  '80,  2321. 
Lieut.  E.  Burr.     Report,  '86,  1976. 
P.  W.  Eastwick.    Report,  '86,  1980. 
Operations. 
1879-'80.  Survey  of  mouth  and  efforts  to  increase  channel  depth  of  Sand  laland 

Shoal,  by  scraping,  '80,  2:U5. 
1880-'81.  Survey  of  mouth  contiuued:  efforts  to  increase  depth  over  bar  by  harrow- 
ing, '81,  25:34,  2547. 
1881-'Si.  Continuation  of  surveys  and  studies  for  plans  of  improvement,  '84,  8222. 
1884-'85.  Construction  and  purchase  of  plant  and  commencement  of  work  by  hired 
labor  on  tramway  for  construction  of  jetty,  '89,  2383, 
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COUDWBIA  RIVBR,  OREG.-Continned. 

OperatiOBft— Continued. 
188&-^86.  1,944  on  bio  yards  brash  mattress  and  3,346  oubic  yards  of  stone  placed  in 

the  Jetty ;  1,090  linear  feet  of  Jetty  tramway  built,  '86,  1973.    Methods  of  oon- 

s traction,  '86,  1981. 
1886-'87.  Difficnltiee  of  stone  transportation ;  constraotion  of  tramway  in  progress, 

'87,  2471 ;  2472. 

Physical  Characteristiics. 

Description  of  mouth,  '83,  2012. 

Movement  of  shore-lines,  '80, 2:U6, 2317,  2318 ;  '81,  2540;  '83»  2021 ;  >86,  1978,  I960. 

Low  water  cross-section  at  month,  ^83,  2012. 

Stages  of  water  on  the  bar,  '81,  254;^  r  '66^  1979. 

Description  of  ocean  bed,  '83,  2026;  '86,  1978. 

Tidal  velocities,  '83,  2013. 

Tidal  data,  '83,  2027. 

Tidal  prism,  '83,  2013. 

Force  and  direction  of  wind,  '83,  2028. 

Plans. 

By  MaJ.  Gillespie,  1679,  for  a  dike  abont  10,000  feet  long,  of  large  rubble^tone  ex- 
tendinjp;  from  the  inside  of  Point  Adams  along  the  east  edge  of  Clatsop  Spit  to 
the  4-lathom  curve  in  the  sonth  channel,  the  dike  to  rise  abont  3  feet  above 
low  water  and  to  have  a  top  width  of  25  feet.  Estimated  cost,  $4,750,000,  '80, 
2320;  '81,  2546. 

In  1880  MaJ.  Gillespie  proposed  a  pile-dike  about  8,000  feet  long,  filled  with  fascines 
and  stone,  starting  at  the  northeast  corner  of  Fort  Stevens  and  following  the 
12-foot  curve  around  Clatsop  Spit.  Estimated  cost,  |4.'U),000,  '81,  2547,  2548. 
Plan  not  approved  by  Board  of  Engineers  of  1881,  '81,  25:^,  2552.  Board  do 
not  consider  it  necessary  at  this  time  to  snbmit  any  plan  for  improvement,  '81, 
2552. 

Projects. 

By  Board  of  Engineers,  1882,  for  a  Jetty  slightly  convex  to  the  north,  extending 
from  the  shore  near  Fort  Stevens  in  a  northwesterly  direction  towards  a  point 
about  3  miles  sonth  of  Cape  Disappointment,  Jetty  to  consist  of  random  stone 
placed  on  a  mattress  fonnuation,  and  to  be  aboat  24,000  feet  in  length,  with  its 
top  at  low  water,  and  a  width  not  less  than  5  feet,  the  outer  7,500  feet  of  the 
Jetty  to  be  faced  with  beton  blocks  of  from  5  to  20  cnbtc  yards  each.  Esti- 
mated cost,  13,710,000,  '83,  2018;  '87,  2470.  Lient.  Col.  Mendell,  differing  on 
some  points  from  the  majority  of  the  Board,  snbmits  a  minority  report,  '83, 
2034.  Congress  authorizes  commencement  of  improvements  recommended  by 
majority  of  Board,  '84,  402. 
Surveys. 

Ordered  by  act  of  March  3, 1879,  '80,  2315.  Made  under  direction  of  liaj.  Gillespie, 
1879,  '80,  2315,  2318,  2319;  continued,  '81,  2538,  2550;  '86,  1976. 

Comparison  of  varions  surveys,  '81,  2549;  '83,  2014,  2021. 

Ganging  discharge,  '86,  2010. 

Amplitude  of  tides,  '81,  2550. 

Maps. 
'81,  2546,  2552;  '86,  1978, 1980. 


COLUMBIA.  BIYEB— ESTABUSHBIENTS  OF  OAUCQW  OH. 

(See  COUTMBIA  RiVBBy  LOWSB.) 


COMPTOIV^S  CREJBK,  IV.  J.    (Sea  Shoal  Habbob,  N.  J.) 


COIVECUH  BIYER,  ALA.  AND  FLA.     (See  Escambia  Riteb,  Ala. 

AND  FLA.) 
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CONOAREE  RIVfiRf  8.  C— Survey  and  improvsmxnt  of. 

AppropiiaUons* 

1886 |7, 500, '87,  1095. 

1888 7,500,  act  of  Aiigasfc  11,  1888. 

Commerce. 

Jiwtiticarion  of  the  improvement,  '85,  1140,  1142;  *87,  t093|  1096. 
JBnirineers. 

CUIRF  OF   KnGINKRRS. 

Reporu,  '85,  177 ;  '87,  138. 

ENaiNRBR  IN  CHARGB. 

^  Capt.  W.  H.  Bixby.     Report,  '85,  1140, 1143. 

R.  Whitford.    Report*,  '85,  1140;  '87,  1095.  * 
8.  MoBee.     Report,  '85,  1144.' 
Physical  CharacterisUcd. 

Deacriptiou  of  river,  '85,  1140,  1144. 

Operations. 

1886-'87.  Partial  removal  of  obstnictioDs  from  the    river  between  moath  and 

Graiidby  so  as  to  give  a  3-foot  depth  at  low  water,  '87,  1094,  1095. 
Projects. 
By  Capt.  Blxby,  1H84,  to  Hecare  a  4-foot  navigatiou  from  it8  month  to  Gran^dby 

Landing,  a  distance  of  47  miles,  by  the  removal  of  snag?,  logs,  rocks,  and 

slight  shoals,   and   in   properly  protecting  caving  banks.    Estimated  cost, 

|:m,000,  '85,  1144. 
In  18^  the  project  was  modified  by  providing  for  the  clearing  of  obstractions  to 

natural  depth  of  the  river  above  Grandby  at  a  total  estimat>ed  cost  of  |54,500, 

'87.  1093. 
Sarveys. 
Ordered  by  act  of  July  5,  1884.    Made  under  the  direction  of  Capt.  Bixby,  1885, 

'85,  1140,  1143. 
Maps. 
'87,  1094. 


COJVMEAVT  HARBOR,  OHIO-Improykmbnt  or 

I 

(Continued  from  Vol.  I,  p.  153.) 
Appropriations* 

1829-'79 $106,629.39 

1880 6, 000. 00, '80,  217-2. 

Statement  of  annual  appropriations,  with  method  of  expenditure,  '83,  1922. 
Contracts. 

1881.  J.  W.  Dennis,  for  pile  construction,  '81,  2329. 
Enirineers. 
Cbibf  of. Engineers. 

Reports,  '80,  228;  '81,  312;  "82,  307;  '83,  315;  '84,  319;  '85,  343;  '86,  338;  '87, 
:<03. 
Engineers  in  Charge. 

Maj.  J.  M.  Wilson.  187?^'83.     Reports,  '80,  2166;  '81,  2328;  '82,  2412. 

Capt.  M.  B.  Adams,  1883-'84.     Report,  '83,  1920. 

Capt.  E.  Maguire^  1884-'85.    Report,  '84,  «118. 

Maj.  E.  C.  Overman,  1885-'—.    Reports,  '85,  2245;  '86,  1873;  '87,  2332. 
Operations. 

History  of  work,  '80,  2166. 

1879>'81.  No  operations  from  lack  of  funds,  '81,  2328. 

1881-'82.  473  linear  feet  pile  protection  finished,  '82,  2412. 

1882-'87.  No  operations,  '86,  1873;  '87,  2332. 

History  of  operations,  '87,  2332. 

Projects. 

By  Capt.  Maurice,  1829,  for  closing  existing  channel  by  a  dam  and  driving  a 
straight  channel  through  sand-bar  at  mouth  of  river  by  means  of  parallel  piers 
of  crib-work.  Estimated  cost,  ^.'0,001.05,  '80,  2160.  Project  completed  in  183&, 
•80,  2167. 

By  Col.  Cram,  1886,  for  repair  of  existing  pier- work,  prolongation  of  west  pier  350 
feet,  and  dredging  channel  115  feet  wide  and  12  feet  deep.  Estimated  cost. 
$31,112,  '80,  2109.    Project  completed  in  1872.  '80,  2170. 
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€0!V1IBA¥T  HARBOB,  OHIO— Continned. 

Projects— Continued. 
By  MaJ.  J.  M.  Wilson,  1880,  for  restoration  of  pier  and  constmotion  of  pile-work. 
Estimated  oost,  |35,090,  '80,  2171 ;  '86^  1873 ;  '87,  2332. 
Surveys. 
EiAmination  made  in  1879,  '80,  2170. 
Maps. 
'81,2330. 


COJyMECTlCVT    BITER,   ABOVE    HARTFORD,    COIVN.  — Im- 

PROVBMBNT  OF. 

(Continued  firom  Vol.  I,  p.  156.) 

Approi^riaiioiiS. 

la;4D-^» $85,000 

1880 15,000, '80,  396. 

Contracts. 

Hartford  and  New  Tork  Transportation  Company,  for  bnilding  wing-dama^  at  $1.85 

per  cubic  yard,  '80^  395. 
1886.  0.  G.  Goodrich,  for  repair  of  dikes,  '87,  589. 
EnirtBieers. 

ChIBF  of   £NQ1NXSR8. 

Reports,  '80,  75 ;  '81,  86 ;  '82,  87 ;  '83,  87 ;  '8«,  93  ;  '85,  80 ;  '86,  81 ;  '87,  44. 
Engineers  in  Charge. 
Lieut.  Col.  G.  K.  Warren,  1870-'a3.    Reports,  '80,  394;  '81,  565,  566:  '82,564. 
Lieut.  Col.  W.  McFarland,  1883-'86.    Reports,  '83,  507;  '84,639;  '85,632. 
Lieut.  Col.  D.  C.  Houston,  1886-'—.    Reporto,  '86,623;  '87,587. 
Assistant. 
T.  G.  Ellis.    Report,  '81,568. 
Operations. 
lr^-'81.  820  linear  foet  of  upper  dam  and  643  linear  feet  of  lower  dam  finished, 

'81, 565. 
1881-82.  180  linear  feet  of  upper  dam  and  185  linear  feet  of  lower  dam  completed, 

'82  564. 
188^'84.  No  operations,  '83,  507 ;  '84.  639. 
188t-'85.  1,C29  cubic  yards  stone  phtoed  in  dike,  '85,  633. 
1685-'86.  No  operations,  '86,  625. 

1886-'87.  Repair  of  wing-dams  at  month  of  Farmington  River  and  at  Barber's 
Lauding,  '87,  588. 
Physical  Cliaracteristics. 
Description  of  river,  '81,  569. 

Plans* 

By  Lieut.  Col.  G.  K.  Warren,  1880,  for  canal  around  Enfield  Falls,  on  east  bank  of 
river,  extending  down  to  mouth  of  Hockannon  River,  opposite  Hartford.    Es- 
timated cost,  $1,322,805,  '81,  566;  '87,  588. 
Projects. 

By  Maj.  Warren,  1871,  for  giving  an  increased  depth  to  the  channel  by  the  con- 
struction of  wing-dams  at  five  places  between  Hartford  and  Enfield  K»pids, 
and  by  dredging.    Estimated  cost,  $850,000,  '71,  84,  757.    No  general  project 
adopted,  '87,  588. 
Snrrejrs. 

Of  Farmington  River  Bar,  1879,  to  ascertain  condition  of  channel,  '80,  394.. 


• 


€09llfJB€TI€UT   RITER,   BELOW   HARTFORD,   COM  If .  -  IM- 

PROVBMENT  OF. 

(Continued  from  Vol.  I,  p.  156.) 
Appropriations. 

IS5g^'79 $235,130 

1880 10,000,  '80p398. 

1881 30,000,  '81,578. 
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COnriVECTICVT  RIVBR,  BEI^OW  HARTFORD,  CO]flf.-^ont^d. 

Appropriations— Cod  tinned . 

18H2 $45, 000, '82.  566. 

1884 35,000/84.642. 

1886 26,250,  '86,  629. 

Total 381.380 

1888 10,000,  act  of  Augnst  11,  188a 

List  of  appropriations  from  1867  to  1880,  '84.  642. 

Commerce. 

statement  of  bnaineas  influenoed  by  proposed  improvement,  '80,  399. 

Contracts. 

1879.  Hartford  and  New  York  Steamboat  Company,,  for  dredging,  at  16f  cents  per 
cubic  yard,  '80,  397. 

1880.  J.  Beat  tie,  for  riprap  granite,  at  $1.05  cents  per  ton,  '81,  575.    McDermott  Sl 
Daly,  for  dredging,  at  l&f  cents  per  cnbio  yard,  '81,  575.. 

laHl.  E.  H.  Williumt),  for  dredging,  at  13  oents  ner  cnbio  yard^  '81,  576.    E.  H. 

Williams,  for  wing-dam  construction,  at  $1.60  cents  per  onbio  yard,  *81,  577. 

£.  H.  Williams,  for  riprap  granite,  at  |L.29  per  ton,  '81,  577.    J.  McDermott, 

for  dredging,  at  L4f  oents  per  cubic  yard,  '82.  565. 
1884.  H.  N.  &  A.  J.  Beardsley,  for  dredging,  at  15  oents  per  cubic  yard,  '85,  636. 

J.  Reattie,  for  jetty  construction,  at  $1.16  per  ton  of  stone,  '85,  63G. 

1886.  C.  U.  Edwards,  for  dike  construction  at  Hartford,  '87,  595.     J.  V.  Luce,  for 
dike  construction  at  Saybrook,  '87.  595. 

1887.  Pidgeon  Dredging  Company,  for  dredging,  at  ll-^r  cents  per  cnbio  yard,  '87, 
595. 

Engineers. 

Chief  of  ENonrEERs. 
Reports,  ^80,  76;  '81,  88;  '82,  88;  '83,  87;  '84,  93;  '85,  80;  •86.  82;  '87,  45. 

Lieut.  Col.  b.  K.  Warren,  l870-'83.    Reports,  '80,  396,  398;  '81,  575;  '82,  564. 
Lieut.  Col.  W.  McFarland,  1883-'86.    Reports,  '83,  508;  '84,  640 ;  '85,  633. 
Lieut.  Col.  D.  C.  Houston,  18-i6-'— .    Reports,  '86*  623 ;  '87,  590. 
Assista  vr 

T.  G.  Ellis.     Report,  '80,  400. 

Operations. 

Previous  operations,  '80,  412. 

1879-'d0.  8,136  tons  stone  placed  in  765  linear  feet  of  Jetty,  34,692  cabic  yards  of 
material  dredged,  '80,  397. 

1880-'8I.  21), 0(52  cubic  yards  material  dredged,  6,184  tons  stone  placed  in  east  jetty, 
'81,  576. 

1881-82.  9,017  cubic  yards  material  dredged,  7,109  cubic  yards  stone  placed  in  dam, 
4,984  tons  granite  placed  in  jetties,  '82.  565,  566. 

188i-'8:i.  31,117  cubic  yards  material  dredged,  10,307  tons  stone  placed  in  wing- 
dam,  '83,  509. 

188'5-'84.  61,342  cubic  yards  of  material  dredged,  '84,  641. 

1884-'85.  148,:366  cubic  yards  material  dredg^,  8,840  tons  stone  placed  in  jetty  ex- 
tension, '85.  iS'^. 

188.V86.  l,58'i  tons  stone  placed  in  jetty  extension,  24,054  cabic  yards  material 
dredged,  '86,  (527,  628. 

18dB'87.  51,2(51  cubic  yards  dredged  from  sbore  areas,  2,346  tons  stone  placed  In 
Hartford  Dike,  6,829  tons  of  stone  placed  in  Saybrook  jetties,  '87,  592. 

History  of  past  operations.  '87,  594. 
Physical  OliaracterisCics. 

Description  of  river,  '80,  401. 

Discharge  and  height  of  Connecticut  River  at  Hartford,  1878,  '80.  408. 

Height  of  freshets  above  low  water,  '80,  403.    Slope  of  river,  '80,  411. 

Table  of  borings  between  Hartford  and  Rocky  Hill,  '80.  420. 
Projects. 

The  project  of  1868  proposed  the  formation,  by  dredging,  of  channels  8  feet  deep 
at  low  water  and  100  feet  wide  at  Hartford.  Clay  Banks,  Pratt's  Ferry,  Glaston- 
bury, and  Pistol  Point,  and  a  channel  200  feet  wide  and  8^  feet  deep  at  Say- 1 
brook  Bar ;  shore  protection  at  Hartford  and  Weathersfield,  and  the  removal  of 
Chester  Rock.  '€8,  m,  750,  776;  '69,  409;  '70,  447;  '87,  591. 

In  1873  jetties  were  proposed  for  the  improvement  of  Saybrook  Bar,  with  dredging 
to  form  a  channel  9  feet  deep  and  400  feet  wide,  '73. 985 ;  '87, 591. 
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COHrnJECTICUT  river,  BELOIT  HARTFORD,  GOUTIV.— Cont'd 

Projects — ContiD  aed . 
By  Lieat.  Col.  Warren,  1879,  for  the  formation  of  a  channel  200  feet  wide  and  i 
feet  deep  between  Hartford  and  Iion^  Island  Sound  by  mattress  protection  ol 
banks ;  rectification  of  banks  at  Clay  Banks  and  QIastonbury  Bar ;  oonstmo- 
tion  of  wing-dams  at  Hartford  Bar,  Pratt's  Ferry  Bar,  Press  Barn  Bar,  Glaston- 
bury Bar,  and  Dividend  Bar.    Estimated  coat,  $330,000,  '80, 417, 418, 419, 420. 

SnrveTs. 

Examination  of  channel,  1880,  '80,  397. 

Survey  between  Hartford  and  Rocky  Hill.    Made,  1879,  under  direction  of  Lieut. 

Col.  Warren,  '80,  398. 
Maps. 
'83, 510 ;  '85,  636. 


CONNECTICUT  RIYER— Examination  of,  vrou  Bellows  Falls,  Yt., 

TO  Plattsbitroh,  N.  H. 
Enirineers. 

Chief  of  Engineers. 

Report,  '84,  99. 
Engineer  in  Charge. 
Mbj.  J.  W.  Barlew.    Report,  '84,  659. 
PJiyslcal  Characteristics* 

River  described,  '84,  659. 
Plans* 
In  md2  Mi^.  Barlow  considered  that  the  improvement  of  the  upper  river  was  one 
not  worthy  to  be  made  by  United  States,  and  that  the  work  was  not  a  public 
necessity,  '84,  669. 


CONTElf TIVBA  CREEK,  IV.  C.—Surybt  and  improybmbnt  or. 

Appropriations* 

1881 $10,000,  '81,1010. 

1882 10.000,  '82,  1092. 

1884 5,000,  '84,  1042. 

1886 15,000.  '86,    975. 

Total 40.000 

1888 6,000,  act  of  August  11, 188a 

Commerce* 

Jnstitication  of  the  improvement,  '81,  1012;  '83,  855. 
Enirineers* 
Caisr  OP  Engineers. 

Reports,  '81,  164;  '82,  159;  '83.  166;  '84,  172;  '85,  164;  '86,  160;  '87,  124. 
Engineers  in  Charge. 

Oapt.  C.  B.  Phillips.    Report,  '81,  1610. 

Capt.  J.  Mercnr,  1881>'84.    Reports,  *81,  1009  ;  '82,  1091 ;  '83,  854. 

Capt.  F.  A.  Hinman,  1884-'85.    Report,  '84,  1042. 

Capt.  W.  H.  Bixby,  1885-'—.    Reports,  '85,  1060 ;  '86,  973 ;  '87, 1013. 
Assistants. 

R.  Whitford.    Report,  '81.  1010. 

R.  Ransom.    Reports,  '82, 1092 ;  '83, 855 ;  '84, 1042 ;  '85, 1061 ;  '86, 975 ;  '87, 1015. 
Operations* 

History  of  oi>erations,  '86,  975. 

1881-'^.  Lower  25  miles  of  river  cleared  of  obstructions ;  420  feet  of  diking  built, 

'82,  1072 ;  '86,  976. 
1882-'83.  Obstmctions  cleared  to  a  point  45  miles  above  the  month,  '83,  854 ;  '86, 

976. 
lH83-'84.  250  stamps  removed,  '84, 1042. 

1884-'85.  Removal  of  obstmctions  cbntinned,  '85,  1060;  '86,  976. 
Id85'^'86.  Removal  of  obstructions  from  lower  half  of  river;   oonstrnction  of  400 

linear  feet  of  pilo  dike;  repair  of  old  dikes,  '86,  974,  976. 
188&-'87.  Removal  of  obstructions  from  lower  half  of  river  continued ;  dike  and 

dam  construction  near  the  mouth,  '87,  1014,  1015. 
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CONTSBrTNEA  CBBSK,  BT.  €^--0<ntiiiii€d. 

Projects. 

By  Capt.  Phillips,  16tl,  for  oleariBir  the  oreek  of  olwtraciions  and  by  dredging 
and  diking  so  as  to  aeeare  a  de|^  of  :t  feet  dnring  nine  montheol  each  year 
from  the  sRHitii  to  the  town  of  Stantonabargh,  a  dietanee  of  about  70  miles. 
Esttnated  cost,  940,000,  '81,  1010,  101:^  StSmate  iuoreased  to  |78,000,  ^85, 
1060,  MK^;  'ST,  1013. 
Surveys. 

Oidered  by  act  of  Jnne  14,  1880.    Made  ander  the  diroottdn  of  Capl  FhiUips,  1680, 
'SI,  1010. 

Maps. 
'87,  1014. 


CeOSA  RITEII,  OA.  A1fl»  ALA.— iMFROYXMnT  or. 

(Continned  from  Vol.  I,  p.  159.) 
Appropriations. 

187tM7& $150,000 

1880 75,000, '80.  1090. 

1881 60,060. '81,  1873. 

1882 83,700,  '82,  1857. 

1864 60,000, '84,  16B6. 

1886 45,000, '86.  1167. 

Total 463,700 

1888 60, 000,  act  of  August  11, 1868. 

Engineers. 

Chut  or  Snoihx»». 
Reports,  '80,  140,  188;  '81,  189,  255;  '82,  248;  '83,  256;  '84,  256;  '85,  201:  '86, 
200 ;  '87,  168. 
Knouocers  in  Charge. 
MaJ.  W.  R.  King,  1877-'85.    Reports,  '80,  1689;  '81, 1870;  «82,  1855;  '83, 1501; 

'84,  1654. 
Capt.  R.  L.  Hoxie,  1685-'—.    Reports,  '85,  1301 ;  '86,  1165;  '87,  1881.' 
Assistants 

Lieut.  W.L.  Marshall.    Report, '80,  1690. 
Operations. 

History  of  work  since  1823,  '81,  1870. 

1879-'80.  1,039  cubic  yards  rock  oKcayated  from  channel ;  6,124  onbic  yards  roek 

quarried ;  3,714  cubic  yards  rock  placed  in  dams ;  3.:)50  cubic  yards  gravel,  etc., 

excavated;  12,756  cubic  yards  earth  embankment  raised,  *80.  16d9. 
1880-^81.  4,219  cabic  yards  of  masonry  laid;  1,362  cubic  yards  stone  quarried ;  1,945 

cubic  yards  solid  and  12,645  cubic  yards  loose  rock  excavated ;  7,040  cubic  yards 

earth  embankment  raised,  '81,  1872. 
1881-'82.  3,154  cubic  yards  of  masonry  laid;  610  cubic  yards  dimension  stone  cut; 

9,191  cubic  yards  stone  quarried,  and  14,312  cubic  yards  stone  placed  in  dams 

and  looks ;  10,898  cubic  yards  earth  and  gravel  placed  in  dams  and  embank- 
ments; 740  feet  cribbing  built,  '82,  1856. 
1882-'83.  7,686  cubic  yards  stone  cut  and  quarried;  18,597  cubic  yards  stone  and 

gravel  placed  in  riprap  dams;  359  cubic  yards  solid  rock  excavated;  1,140 

cubic  yards  loose  rock  and  gravel  excavated;  2,016  cubic  yards  earta  exoa- 

vaced,  '83, 1502. 
1883-^84.  634  cubic  yards  stone  and  gravel  placed  in  riprap  dams;  1,169  cubic 

yards  solid  rock  excavated;  474  cubic  yards  of  gravel,  etc.,  excavated;  look 

gates  for  Look  No.  1  completed,  '84,  1665. 
1884-'85.  6,363  cubic  yards  stone  cut;  4,406  cubic  yards  of  stone  built  into  locks; 

1,922  cubic  yards  stone  built  into  rubble  dams;  3,093  cubic  yards  solid  rock 

excavated ;  9,846  cubic  yards  earth  excavated,  '85,  1302. 
1885-^86.  1,055  cubic  yards  stone  quarried  and  dressed ;  143  onbic  yards  solid  roek 

excavated  from  channel,  '86,  1166. 
t686-'87.  Progress  on  look  and  dam  construction  at  Ten  Island  Shoals,  and  at  Look 

and  Dam  No.  4,  '87,  1282. 
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CeOSA  BITfiB,  €Uk.  AlVB  AI«A.-<:Bntinaed. 

Plans. 

By  Capt.  A.  K.  0Aiiire1l,  188Q,  for  improyemeDfe  of  Coogft  RiTor  from  Selma,  Rome 
and  Dalton  Railroad  Bridge  to  eity  of  Wetatnpka,  Ala.,  by  a  systom  of  looks  and 
dams,  abort  atretobei  of  oaDal,  and  removal  of  rooks  from  ebannel  at  yarious 
points.    Estimated  oost,  t*^,649,d49,  '81,  l-<^22. 
Projects. 

By  Capt.  King,  1877,  for  improvement  of  river  from  GreensiMNrt  to  Selma,  Rome 
and  Dalton  Railroad  bridge,  by  excavation  of  channel  00  feet  wide  and  4  feet 
deep  at  extreme  low  water,  and  by  a  system  of  locks  and  dams  around  Ten 
Island  Shoals.    Estimated  cost,  |560,e63,  '77,  598;  '81,  1871 ;  '87. 1281. 
Surveys. 

Detailed  snrvey  of  24  miles  of  river  below  Lock  No.  3,  *82,  1856. 

Ordered  by  act  of  March  3, 1879.  Made  under  direction  of  Capt.  DamieU,  1880,  of 
Coosa  River  fh>m  Selmay  Rome  and  Dalton  Railroad  bridge  to  Wetampka,  Ala., 
'81,  1221. 


COOSAIVATTBE   BIVEB9   OA«    (See  Oostbnaula.  akd  Coosawattbx 

RIVKR8.) 

(Continued  from  Vol.  I,  p.  160.) 


COOSA WATTEE  AlID  OOSTENA VLA  BIVEBS«  OA.    (See  Oostr- 

MAULA  AMD  COOSAWATTBB  KIVBR8,    Ga.) 


COOS  BATf  OBEO.— Imfboybscmmt  or  kntramcb. 

(Continued  from  Vol.  I,  p.  158.) 
Ai^proi^riatlons. 

1879 $40,000   . 

1881 30,000,  '81,2585. 

1882 30,009,  '83,  26n. 

1884 30,000,  '84,  2261. 

1886 33,750, '86,  1992. 

Total 1«3,750 

1888 50,000,  act  of  Angnst  11, 1888. 

Statemeot  of  appropriations,  '87,  2461. 
EnifiBeers. 
Chibf  of  Ekoinbbrs. 
Reports,  '80,  940 ;  '81,  328 ;  '82,  321 ;  '83,  334 ;  '84,  338 ;  '85,  365 ;  '86,  361 ;  '87, 

Emoinbbrs  in  Charob. 
Maj.  G.  L.  Qillespie,  1879-^82.    Reports,  '80.  2323:  '81,  2583. 
Lieat.  Col.  C.  Seaforth,  1882"'d:{.    Iteport,  '82,  2074. 

Capt.  C.  E.  Powell,  1883-^—.    Reports,  '83.  2U55 :  '84,  2260 :  '85,  2388 ;  '86^  1969  ; 
'87,  24e0. 

AaSIBTANTBi. 

Lieut.  A.  H.  Payson.    Report,  '80.  2326. 

R.  S.  LittleAeld.    Reports,  '81,  2585;  '83,  2058;  '84,  2262;  '85,  2390. 
Operations* 

History  of  past  operations.  '81, 8586. 

1879-'d0.  450  linear  feet  of  crib-work  sank,  '80,  2325. 

1880-'81.  250  linear  feet  crib-work  sank,  '81,  2583. 

ySBl-^rXL  Shore  interral  closed  by  addition  of  210  linear  feet  crib- work ;  7,236  onbie 

yards  stone  placed  for  Jetty  extension ;  6  damp  oars  and  1  derrick  car  con- 

strncted,  '82,  2675,  2676. 
1882-^83.  Jetty  track  repairsd  and  extended ;  14,663  eabio  yards  stone  placed  in 

Jetty,  making  a  total  length  of  work  of  1,645  linear  feet,  '83,  2056,  2057. 
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COOS  BAT,  OREO.—GoDtintied. 

Ope  mtions— Continned. 
l'J8;^'B4.  6,856  oubio  yards  rock  plaeed,  extending  Jetty  42  feet;  433  cubic  yaide 

rook  placed  in  inside  part  of  jetty,  'M,  2'<^. 
1884-^85.  Enrookment  aavanoed  72  feet ;  quarrying  and  sluicing  operations  carried 

on,  '85,  2389. 
ld85-'86.  No  operations  for  laci  of  fands,  '86,  1989. 
1886-'87.  Ciearing  quarry  for  use,  '87, 2460. 
Physical  Characteristics* 

Description  of  obstructions  in  Cooh  Bay,  '80,  2324. 
Influence  exerted  by  jetties,  '81,  2r)83. 
Benefit  conferred  hy  improvement,  '86,  1995,  1996,  1997. 
Plans. 
By  M^j.  Wilson,  1879,  for  improvement  of  entrauoe  by  construction  of  two  stone 

training-walls  to  obtain  ^foot  channel  at  low  water.    Estimated  cost,  $972,000, 

'79,  1793,  1796. 

Private  and  Corporate  IVork. 

Continuation  of  operations  durinc  season  of  1881-'82  after  funds  hftd  been  ex- 
hausted through  materials  and  labor  furnished  by  citizens,  '82,  2676. 
Projects* 

By  Maj.  Gillespie,  1879,  for  construction  of  half-tide  jetty,  fh>m  near  Fossil  Point, 
in  a  curved  line  toward  Coos  Head.    Estimated  cost,  $600,000,  '80,  2323 ;  '83, 
2055;  '87,2460. 
Snrve^s* 
Examination  into  condition  of  jetty,  channel,  and  sand  spits,  '85,  2389. 
Survey  of  entrance  and  outer  harbor,  1886,  '86,  1989. 
Maps. 
'82,  2676;  '83,  2060 ;  '84,  2264 ;  '85,  2390 ;  '86,  1999. 


BIYER,  0R£0.— IMPROVBMBNT  or  kmtbahcb  to. 

(Continued  from  Vol.  I,  p.  160.) 
Appropriations* 

18c*0 $10,000,  •80,241. 

188*2 10,000, '82,  2683. 

1884 10,000,  '84,2271. 

18^6 20, 000, '86.  2004. 

Total 50,000 

1888 25,000,  act  of  August  11, 1888. 

Statement  of  appropriations,  '87,  2459. 
€ouinierce. 

Commercial  statistics,  '85,  2401. 
Engineers. 
Chief  of  Enginekrs. 
Reports,  '80,  241 :  '81,  330 ;  '82,  322;  '83,  336;  '84,  339:  '85,  366;  '86,  362;  '87, 
325, 330. 
Enginkers  IK  Charge. 
Maj.  a.  L.  Gillespie,  1880-'82.     Report,  81,  2')96. 

Capt.  C.  F.  Powell,  1882-'—.     Reports,  '82.  2682;  '83,  2068;  '84,  2270;  '85,  2398; 
•86,  2003 ;  '87,  2458,  2498. 

A.S8ISTA1TT. 

R.  S.  Littlefield.    Reports,  '81,  2598;  '83,  2070;  '85,  2400. 
Operations* 

HiHtory  ot  operations,  '81,  2599. 

1880-'81.    50  linear  feet  of  riprap  Jetty,  with  central  core  of  timber  boxes  con- 

strrcTod,  '81,  2597. 
1881-82.  Addition  of  100  linear  feet  to  jetty  and  temporary  elevation  to  high-water 

l!iu»  hy  addition  of  plank  parapet;  cribs  ri^)rapped,  '82,  2682,  2683. 
l882-'a3.  Jetty  extended  by  360  linear  feet  piling  and  58  linear  feet  riprap,  '83, 

2069. 
1883-'84.  No  operations  for  lack  of  funds. 
1884-'85.  422  linear  feet  close  piling  driven ;  860  cubic  yards  stone  ballast  quarried 

and  placed  in  Jetty,  '85,  2399. 
1885-'86.  No  operations  for  lack  of  funds. 
1886-^87.  Extension  of  pile  jetty  to  a  length  of  1,626  feet,  '87,  2458. 
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C04|UIf.£.E  RIYER,  OBEO.—Contmued. 

Plans. 

By  Capt.  Powell,  1887,  for  improvoment  of  river  by  snagging  between  Coqaille 
City  and  Myrtle  Point,  at  a  co«t  of  $5,000,  '87,  2499. 
Private  and  Corporate  W^ork. 

Elevation  of  jetty  by  private  work,  '83,  2068. 
Projects. 
By  Maj.  Wilson,  1878,  for  improvement  of  the  bar  at  the  mouth,  so  aa  to  give  a 
channel  10  feet  deep  at  mean  low  water,  by  constraction  of  training- walls. 
Estimated  cost,  |164,200,  '79,  1808, 1810;  '81,  2599. 

Snrvey^s. 

Made,  1880,  under  direction  of  M<aj.  Gillespie,  '81,  2596. 

Examination  into  condition  of  cbaimel  and  jetty,  '84,  2270. 

Examination  ordered  between  Coquille  and  Myrtle  Point  by  act  of  August  5,  1886. 

Made,  1887,  under  direction  of  Capt.  Powell,  '87,  2499. 
Maps. 

'82,  2682;  '83,  2072;  ^84,  2270;  '85,  2400.    Mouth  of,  '86,  2003. 


COBHTAT  BIVBB,  £•  A.— Examination  or. 
Eniflneers. 

Chief  of  Engineess. 

Report,  '87,  283. 
Engineer  in  Charge. 

Capt.  J.  H.  Willard,  1887.     Report,  '87,  1489. 
Physical  Characteristics. 
River  obstructions,  '87,  1489. 

Plans. 

Capt.  Willard,  1887,  reports  the  improvement  of  the  river  as  unnecessary  and 
not  a  public  necessity,  '87,  1489. 
Snrvejrs. 
Examination  ordered  by  act  of  August  5,  1886.    Made,  1887,  under  direction  of 
Capt.  Willard,  '87,  1489. 


COR]VEf.L'S  LANDIIVO  AND  JAMAICA  BAT,  N.  T.— Subvst  for 

WATER  connection  BETWEEN. 

Cniiineers. 

Chief  of  Engineers. 

Reports,  '80,  85 ;  '81,  108. 
Engineer  in  Charge. 

Col.  J.  Newton.    Report,  '81,  671. 

AB818TANT. 

R.  H.  Talcott.    Report,  '81,  672. 
Plans. 

By  Col.  Newton,  1880,  for  dredging  channel  from  60  to  70  feet  wide,  with  a  depth 
of  2  feet  at  mean  low  water,  from  Jamaica  Bay  to  Cornell's  Landing.  Esti- 
mated cost,  129,900,  '81,  673. 

Surveys. 

Ordered  by  act  of  June  14,  1880.  Made,  1881,  under  the  direction  of  Col.  Newton, 
'81,  671. 


COBPITS  CHBISTI,  TJBX.    (See  Aransas  Pass,  Tex.) 


COBSICA  CB£EK,  IflD.^SuRyKY  and  improvement  of. 
Anpropriations. 

1882 |5, 000, '82,  842. 

1884 5, 000, '84,  892. 

1886 10, 000, '86,  867. 

1888 f...-  10,000,  act  of  August  11,  1888. 
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CORSICA  CBEBK,  MD.— ConiiiMMdw 

Commerce. 

JuBtification  of  the  improvement^  '86,  86b. 
Contracts. 

1883.  AmerioMi  Dredging  Company,  for  dredging,  *i  16  ceo4e  per  tmhke  y«rd»  *M, 
891. 

1884.  Baltimore  Dredging  Company,  for  dredging,  at  13  oenta  per  cnbie  yard,  HM, 

1886.  National  Dredging  Company,  for  dredging,  at  11  oente  per  cabio  yard,  '87, 

839,840. 

EniTiii^^rs. 

Chief  of  Enoinbbrs. 

Reports,  '81,  150 ;  '82,  129 ;  '83, 134 ;  '84,  141 ;  «85,  133 ;  '86, 131 ;  '87,  K). 
£k<hnekb8  in  Cuargb. 


Lieut^Col.  W.  P.  CraighiU,  1881-'84.    Reporte,  '88,  84:2 ;  "83,  608 ;  '84,  691. 

Report, '8 
W.F.  Smith,  U.  8.  Agent,  1^-'—.    Report,  '8S,  884;  '86.  867 ;  '87, 6S8. 


Craig 
p,  1884. 


Maj. W.  H.  Heuer,  1884.  Report,  '85,  867. 


Operations. 

1883~'84.  23,514  cnbio  yardtt  dredged  from  channel  near  Centeryille,  '84,  891. 
1884-'85.  24,569  cnbic  yards  dredged  in  extension  of  preyions  work,  '85,  884. 
1885-'86.  No  operatiouB,  '86,  867. 

)886-'87.  77,390  cabio  yards  dredged  from  channel  and  taming  basin,  '87,  839. 
Private  an4  Coriporate  Work. 
Dredging  done  by  private  euterprise,  '87,  839. 

Projects. 

By  Lieut.  Col.  CraighiU,  1882,  for  the  formation  of  a  dredged  channel  from 
Hooper's  Landing  to  Centervllle,  100  feet  wide  and  8  feet  deep  at  mean  low 
water;  also  a  tarniag  basin  at  Centeryille  200  by  300  feet.  Estimated  coat, 
130,000,  '82,  842. 

Surveys. 

Ordered  by  act  of  March  3, 1881.    Made  nuder  the  direction  of  Col.  Craighill,  1881 

'82,  842. 
Maps. 
'87,  838. 


CORSON'S  SOUND,  IV.  J.    (See  Townshend's  ImjBT.) 


COTTAOE  CITT  HARBOR,  MASS.— Examination  or. 

Engineers. 

Chikf  of  Engineers. 

Report,  '87,  43. 
Engineer  in  Charge. 
Lieat.  Col.  G.  H.  Elliot,  1886.    Report,  '87,  568. 
Physical  €haracterjstieft. 

Description,  '87,  569. 
Plans. 
Lieut.  Col.  Elliot,  1886,  reports  improvement  of  Cottage  Harbor  as  wgnstifiable 
in  view  of  existing  commerce,  '87,  569. 
Surrejrs. 
Examination  ordered  by  act  of  Augast  5,  1886.    Made,  1886,  nnder  direotion  of 
Lieat.  Col.  Elliot,  '87,  569. 


COUIfCIL  BliUFFS,  lO'WA.     (See  Missouri   River,  between   mouth 

AND  Sioux  City,  Iowa.) 


COWLITZ  BITER,  W^ASH.— Improvxmknt  ov 

(Contlnned  from  Vol.  I,  p.  161.) 
Appropriations. 

1880 f2,000, '81,  260L 

X881 1,000,  '81,  260L 
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OOWI«lTZ  SIVCJB,  WAS0.— Oontinned. 

Approprialion8--Coiitiiined. 

18t« $1,  OeO, '82,  2686. 

1«84 «,OeO, '84,  2273. 

1886 2,000,  '86,  1952. 

Total H,000 

1888 3,000,  act  of  August  11,  1888. 

Statement  of  appropriations,  '87,  2525. 
€eininerce* 

Importance  of  improvement,  '81,  2600. 

Conti'iicts. 

1H84.  J.  Kellogg  St  Co.,  for  oonstrnotion  of  300  feet  of  wing-dam,  '85,  2439. 
Enifineers. 
Chikf  of  Enginxxrs. 

Reports,  '80,  241,  242;  '81,  331;  '82,  323;  '83,  ZlVi;  '84,  339;  '85,  871;  '86,  359; 
'87,  333. 
ENGiNEKits  IN  Charge. 

MaJ.  G.  L.  Gillespie,  1879>'82.    Reports,  '80,  2331 ;  '81,  2000. 

Capt.  C.  F.  Powell,  1882-'85.    Reports,  '82,  2684 ;  '83,  2073 ;  '84,  2272. 

Maj.  W.  A.  Jones,  1885-^—.    Reports,  '85.  2439;  '86,  1952;  '87,  2524. 
Assist  AiTT 

R.  A.  Habersham.    Reports,  '80,  2232 ;  '81,  2601. 
Operations. 
1880-'cl.  40  miles  of  river  cleared  by  removal  of  snags  and  trees,  '81,  2600. 
1881-'82.  304  snags  and  trees  removed,  '82,  2684. 
1882-'83.  48:)  logs,  snags,  and  trees  remcyed,  '83,  2073. 
1883-'84.  No  operations  for  lack  of  funds.     . 
}884-'85.  :)00  linear  feet  wing-dara  built  by  contract,  '85,  2439. 
1886-'86.  No  operations  for  lack  of  funds. 
1886-'87.  190  linear  feet  wing-dams  built ;  315  snags  removed,  '87,  252.5. 

Prajcets. 

By  Maj.  Gillespie,  1879,  for  improvement  of  river  from  mouth  to  Cowlitz  Landing 
by  removal  of  snags  and  scraping  of  bars.  Estimated  cost,  $5,000  for  the  flrst 
year  with  an  annual  expenditure  thereafter  of  (2,000,  '81,  2603;  '86,  1952. 

Ordered  by  act  of  March  3, 1879.  Made  undm:  direction  of  Maj.  Gillespie,  1879,  '80, 
2331. 


CRESCENT  CITT  HABBOR,   CAL.~Examination  of,  with  ▲  view 

TO  A  SEA-WALL  FROM  BaTTB&Y  POINT  TO  VtAT  ROCK* 

Engineers. 

Chief  of  Enginbebs. 

Report,  '87,  324. 
Engineer  in  Charge. 
Capt.  A.  H.  Payson,  1887.    Report,  '87,  2454. 
Flans. 
Capt.  Payson,  1887,  reports  an  improvement  as  unadvisable,  in  view  of  Iwge  emt 
of  same^  '87,  2456. 

Surveys. 

Examination  ordered  by  act  of  August  5, 1886.    Made,  1887,  under  direction  of  Capt. 
Payson,  '87,  2454. 


CROOKED  RITER,  F£iA.— Ezaminatiok  ov. 

EiiviBeers. 

CwEP  OF  Engineers. 

Reports,  '81,  1H9 ;  '82,  180. 
Engineer  in  Charge. 

Capt.  A.  K.  Damrell.    Report,  '82,  1314. 
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CROOKED  BITER,  FLA.— Contioned. 

Plans. 

By  Capt.  Daiurell,  1882,  for  doepeinng  by  dredgiiig  the  channel  over  the  bar  and 
a  short  distance  above  to  atleptb  of  13  feet.    Estimated  cost,  $72,000,  '82, 1314. 

Surveys. 

Examination  ordered  by  act  of  March  3, 1881.    Made  under  direction  of  Capt.  Dam- 
roll,  '82,  1314. 


€ROSS  YILLAOE  HARBOR,  MICH.— Examination  fob  harbor  of 

REFUOB  AT. 

Cemmeree. 

Commercial  statistics,  '84,  1296,  12()8. 

Enifineers. 

Chikf  of  Engineers. 

Reports,  '84,  301 ;  *85,  332. 

ENGINKI'.Ra  IN  CUARGR. 

Maj.  D.  p.  Heap.    £(>>port,  '84,  1995. 
Capt.  I).  W.  Lockwood.    Report,  '84,  1996. 
Lieut.  Col.  O.  M.  Poe.    Report,  '85,  2185. 
Assistants. 
J.  A.  Mitchell.    Report,  '84,  1997. 
O.  B.  Wheeler.    Report,  '85,  2185. 
Physical  Characteristics. 

Locality  described,  '84,  1995,  1997;  '85,  2185. 
Plans. 
In  1883  Capt.  Lockwood  estimated  that  to  obtain  a  sheltered  area  of  20  acres  would 
involve  an  cxi>euditure  of  $;K)0,000,  but  considered  that  the  advantage  to  com- 
merce would  be  purely  local,  '84,  1997,  1998. 
In  1884  Col.  Poe  considered  that  the  locality  as  a  harbor  of  refuge  was  not  worthy 
of  improvement  by  the  General  Government,  '85,  2185. 
Siirvejrs. 
Examinations  ordered  by  acts  of  August  2,  1882,  and  July  5, 1884.    Made  under  the 
directions  of  Maj.  Heap,  Capt.  Lockwood,  and  Col.  Poe,  '84, 1995,  1996;  '85, 
2185. 


CR¥STAIj  river,  FJLA.—Examination  of. 

Enp:ineers. 

CuiEF  OF  Engineers. 

Reports,  '81.  189 ;  '82,  185. 
Engineer  in  Charge. 

Capt.  A.  N.  Damrell.    Report,  '82,  1316. 
Assistant. 

P.  Robinson.    Report,  '82,  1317. 

Plans. 

For  the  formation  by  dredgiuj^  and  blasting  of  a  channel  6  feet  deep  through  the 
shoals  at  the  mouth.    Estimated  cost,  fl  15,000,  '82,  1317. 
Sanre)rs. 

Examination  ordered  by  act  of  March  3, 1881.    Made  under  direction  of  Capt.  Dam- 
sell,  '82,  1316. 


CUITRE  RIVER,  MO.— Improvkmxnt  of. 

(Continued  from  Vol.  I,  p.  163.) 
A  ppreprlatiens. 

1880 $2,000,  '80,1550. 

1881 5,000, '81,  17;>0. 

18^ 5,000, '82,  1793. 

Contracts. 

1881.'  H.  S.  Brown  Sc  Co.,  for  dredging,  at  25  and  20  cents  per  cubic  yard,  '81, 1729, 
1882.  H.  S.  Brown  S^  Co.,  for  dredging,  at  22^  cents  per  cubic  yard,  '83,  1429, 
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GITITBfi  BITABy  IIEO.— Continaed. 

Eniriiieers. 

Chief  of  Enoinkkrs. 

Beporto,  '80, 176, 177;  '81, 237 ;  '82,  235;  '83,  242. 
Emoikeeb  in  Charge. 

Maj.  A.  Mackenzie,  1879.    BepOrto,  '80, 1549, 1550 ;  '81, 1729 ;  '82, 1793 ;  '83,  1429. 
Assistant. 
C.  W.  Dnrbam.  Beport,  '80, 1561. 
Operailens* 
18ri0-'81.  19,319  onbio  yards  material  dredged ;  13,609  snaffs  and  trees  removed  and 
felled,  '81,  1729. 
•    1881-'82.  No  operations,  '82,  1793. 

18d2-'83.  20,000  cubic  yards  material  dredged ;  snags  and  trees  removed,  '83, 1429. 
Physical  Cha]*acterl9tlcs« 

Description  of  river  and  obstructions,  '80, 1552. 
Projects. 
By  Cc'^pt.  Maokenibie,  1879,  for  improvement  by  dredging  channel  from  80  to  100 
feet  wide  and  2  feet  deep,  low  water,  through  the  shoals,  the  construction  of  a 
brush  and  rock  dam  across  lower  part  of  Cuivre  Slough,  and  the  removal  of 
snags,  wrecks,  and  obstructions.    £s«imated  cost,  |30,000,  '80, 1553. 

Snrveirs. 

Ordered  by  act  of  March  3, 1879.    Made,  1879,  under  direction  of  Capt.  Mackenzie, 
oO,  1550. 


CUniBEBIjAIliD  RITEB  (above  IVasliville)— Improvkmsnt  of. 

(Continued  from  Vol.  I,  p.  163.) 
A  ppropriations. 

r87ft-'79 $1.51,000 

1880.  Nashville  to  Kentucky  line 15, 000,  '80, 1676. 

Kentucky  line  to  Smith's  Shoals 10, 000, '80, 1677. 

Smith's  Shoals 20, 000, '80, 1677. 

1881.  Kasb  ville  to  Kentucky  line 15, 000,  '81, 1851. 

Kentucky  line  to  Smith's  Shoals 15, 000, '81, 1851. 

Smith's  Shoals 10, 000, '81, 1853. 

Above  mouth  of  Jellico 10, 000, '81, 1853. 

1882.  Kentucky  line  to  Smith's  Shoals 30, 000, '82, 1845. 

Smith's  Shoals : ,...  15, 000, '82, 1846. 

Above  mouth  of  Jellico 5, 000, '82, 1847. 

1884.  From  Nashville  to  foot  of  Smith's  Shoals ....      50, 000,  '84, 1648. 
1886.  From  Nashville  to  head  of  Smith's  Shoals  ...      75, 000,  '86, 1517. 

Total 421,000 

1888 • 200,000,actofAugustll,1888. 

Cemnerce. 

Statistics,  '80, 1678 ;  '86,  1518. 

Commercial  and  agricultural  resources  of  country  bordering  on  the  Cumberland 

River,  '81, 1854. 
Resources  of  Upper  Cumberland,  '84, 1670. 

Safflaeers. 

ChKF  op  ENaiNKERS. 

Reports, '80, 185;  '81, 250, 258 :  '82, 244, 252 ;  '83,252;  '84,253;  '85,275;  '86,266; 
87,234. 
Engineers  in  Charge. 

MiM.  W.  R.  King,  1876-'86.     Reports,  '80,  1675 ;   '81, 1850, 1854 ;   '82,  1844,  1868 ; 
'83, 148«  i  '84, 1647, 1661, 1662, 1663 ;  '85, 1762. 

Lieut.  CoL  J.  W.  Barlow,  1886-'—.   Reports,  '86, 1516 ;  '87, 1760. 
Abbistamts. 

Capt.  L.C.  Overman.  Report, '80, 1678. 

Lieut.  W.L.  Marshall.  Report, '81, 1854. 

W.C.Crozer.  Report, '82, 1865. 

O.A.Tuzril].  Report, '84,  |667. 

1443  BN— r^U 
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CfmBEBLAND  RITBR  (a»#Te  Iir«ATiU«)-Oo&tiiiiwd. 

OpenifloBs. 

1879-'80.  NMhTilie  to  Kentaoky  line:  966  onbio  yards  rook,  6,962  oobio  yards  of 
gniTel,  and  100  snags  romoTod ;  4,323  oubio  yards  rook  qnarriod  and  5,0i4 
onbio  yards  dam  bnllt;  also  596  snags,  logs,  and  trees  remoTod.  Kentnoky 
line  to  Smith's  Shoals:  1,196  snags,  loss,  and  trees,  and  60  onbio  yards  of 
bowlders  remored.  Smith's  Shoals :  15,652  onbio  yards  loose  and  solid  rook  and 
graTol  exoarated  firom  the  channel,  4,403  onbic  yards  rock  qnarriod,  and  11,993 
onbio  yards  dam  bnilt.  Smith's  Shoals  to  Falls  of  Cnmberland :  218  onbio 
y  ards  rook  remoTod,  '80, 1676, 1677, 1678. 

1660'-81.  NashTille  to  Kentnoky  line:  10,269  oubio  yards  rook  and  ffrayel  exoa- 
Tatedy  1,847  onbio  yards  of  rook  qnarried,  and  4,854  onbio  yards  or  rock  plaeed 
in  dams  and  bank  riprap.  Kentnoky  line  to  Smith's  Shoals:  6,139  onbio  yards 
rock  and  grayel  exoayated,  1 ,094  onbio  vards  rook  qnarried,  and  3,970  onbio 
yards  placed  in  dams  and  riprap.  Smith's  Shoals :  4,710  cubic  yards  loose  Mid 
solid  rook  excavated  flrom  olumnel,  2.038  cubic  yards  masonry  and  concrete 
laid,  4,676  onbio  yards  stone  quarried,  and  12,217  placed  in  dams,  '81,  1850, 
1851,  1852. 

1881-^82.  NashTille  to  Kentnoky  line:  10,808  cubic  yards  rook  qnarried  and  12,216 
placed  in  dams,  8,585  cubic  yards  ffravel,  830  cubic  yards  rock,  and  376  snags 
remoTcd.  Kentucky  line  to  Smith's  Shoals:  3,789  cubic  yards  rock  qnarried 
and  7,048  onbio  yards  of  same  placed  in  dams,  13,518  cubic  yards  rock  and 
ffrayei  and  616  snags  removed.  Smith's  Shoals :  3,264  cubic  yards  rock  qnarried, 
6,700  cubic  yards  placed  in  dams,  and  210  cubic  yards  excavated  from  channel. 
Above  month  of  Jellico:  2,414  cubic  yards  rock  excavated  and  769  snags  and 
trees  removed,  '82,  1844, 184.^  1846. 

1862-'83.  Nashville  to  foot  of  Smith's  Shoals:  4,700  cubic  yards  rook  quarried  and 
16,184  cubic  yards  placed  in  dams,  5,090  cubic  vards  rock,  410  snags,  and  2 
wrecks  removed.  Smith's  Shoals:  655  onbioyaras  rook  excavated  from  chan- 
nel, 3,424  cubic  yards  rock  quarried  and  4,129  placed  in  dams,  '83,  1489, 1490. 

1883-'d4.  Nashville  to  foot  of  Smith's  Shoals :  360  eubic  yards  material  dredged, 
550  snags  and  trees  removed,  and  1,476  cubic  yards  rook  placed  in  dams,  %4, 
1647. 

1884-^85.  Nashville  to  head  of  Smith's  Shoals:  370  linear  feet  of  dam  built,  con- 
taining 1,007  onbio  yards  of  rook ;  480  cubic  yards  rock,  341  snags,  and  69  trees 
removed;  8,812  cubic  yards  rock  quarried  and  1,955  linear  feet  riprap  dam  bnilt; 
6,010  cubic  yards  rock  and  gravel  removed  at  Upper  Nashville  Island;  809 
cubic  yards  rock  and  gravel  excavated  and  1,643  cubic  yards  riprap  dam  bnilt 
at  Waitsborongh  Shoals,  '85, 1762, 1763. 

1685-^86.  Nashville  to  head  of  Smith's  Shoals:  1,249  oubio  yards  solid  rook,  200 
cubic  yards  sand  and  g^ravel,  and  463  oubio  yards  riprap  dam  removed ;  2,710 
cubic  yards  stone  qnarried  and  1,904  onbio  yards  riprap  dam  built,  '86^  1516. 

1886-'87.  Nashville  to  head  of  Smith's  Shoals:  At  Smittfs,  Forbush,  and  Priestiys 
Shoals  133  cubic  yards  solid  rock  and  1,545  cubic  yards  loose  rock  removed ;  1,^ 
cubic  yards  of  embankment  bnilt  and  1,072  cubic  yards  of  stone  placed  in  dams, 
'87,  1761.    No  operations  above  the  month  of  the  Jellico,  '87, 1762. 
Physical  Characteristics. 

Description  of  Smith's  Shoals,  '82, 1865. 
Plaas. 

By  M^j .  King,  1881,  for  the  improvement  of  Smith's  Shoals  by  locks  and  dams, 
nsiuff  the  river  itself  as  a  canal,  by  the  construction  of  a  dam  at  head  of  Hill 
Shoal  in  connection  with  4  locks  of  16  feet  lift  and  55  by  140  feet  in  chambers. 
Estimated  cost,  |660,000.  or  for  a  more  complete  improvement  an  additional 
dam,  with  3  locks  near  Shadowen  Shoal,  at  an  estimated  cost  of  $8NS5,000y  '82, 
1863,  1864. 

Recommended  that  present  system  of  dams  be  tried  one  year  longer  before  attempt- 
ing a  more  radical  improvement,  '82, 1865. 
Priwate  aaA  Corporate  UTorlK. 

Value  and  description  of  the  private  dams  above  the  month  of  the  Jellico,  '83, 1491, 
1492;  '87,  1762,  1763. 
Projects* 

By  Mi^.  Weitxel,  1872,  for  the  improvement  of  the  river  Arom  the  Falls  of  the 
Cnmberland  to  Nashville,  372  miles,  by  excavation  of  ledges,  sand,  and  gravel 
bars,  concentration  of  water  by  wing-dams,  removal  of  snags  and  bowlders,  and 
the  restriction  of  tributaries  to  determined  channels.  Estimated  cost,  •258,864. 
'71,  470,  478 ;  '72,  471 ;  '77,  594. 

By  Uaj,  McFarlaod,  1875,  for  the  improvement  of  Smith's  Shoals  by  wing-dams 
•o  M  togive  descending  coal-boats  a  depth  of  4  foot  4tirin|;  mean  high  water, 

»S^  1,  THOi  796. 


J 
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CinilBERLAND  BITER  (above  Nashville)— Continaed. 

Projects  —Continued . 

In  1884  Mig.  King  proposed  for  the  improvement  of  the  river  ftom  Nashville  to 
the  head  of  Smith's  Shoals  a  slack-water  system  by  means  of  locks  and  dams, 
giving  a  depth  of  5  feet  on  the  lower  miter-sills.  Estimated  cost,  $4,077,922, 
%4,  1663,  1665;  '87,  1761. 

Dimensions  of  locks  as  fixed  by  Board  of  Engineers,  280  feet  long,  52  feet  wide,  '87, 
1760. 

Above  month  of  Jellico:  Br  Maj.  King,  1881,  for  improvement  of  river  between 
Jellico  and  Camberlana  Ford,  a  distance  of  110  miles,  by  removal  of  snaffs, 
trees,  and  simiUr  obstrnctions.    Estimated  cost,  $55,000,  '81,  1853 ;  '87,  1763. 

Sarveys. 

For  canal  around  Smith's  Shoals  ordered  by  act  of  March  3,  1881.  Hade  nnder  di- 
rection of  Mai.  King,  '82,  1862. 

Examination  of  Cumberland  River  and  principal  tributaries  above  Pineville.  Made, 
1882,  under  direction  of  Maj.  King,  '84,  1661. 

Examination  and  survey,  with  view  to  location  of  locks  and  dams  on  river,  from 
Nashville  to  Cincinnati  Southern  Railroad.  Made,  1882, 1884,  under  direction  of 
Maj.  King,  '84,  1662,  1663. 


IIJUBEBLAND  BIVJBB  (below  Nashville)— Improviembnt  of. 

(Continued  from  Vol.  I,  p.  163.) 

»riaUons« 

Ic&J-'?^ $340,000 

1880 20,000, '80,  1675. 

1881 15.000,  '81,  1850. 

1882 l.^OOO, '82.  1844. 

1884 '..  7,500, '84,  1647. 

1886 12,500, '86,  1517. 

Total 410,000 

1888 10.000,  act  of  August  11,  188a 

Commerce. 

Extension  of  seasou  of  navigation,  '84, 1645. 

Statistics,  '85,  1761. 
Engineers. 

Chief  of  Engineers. 
Reports,  '80, 185;  '81,  249;  '82,  244;  '83,  251 :  '84,  252;  '85,  274;  '86^  266;W87, 
233. 

Enoinbkrs  in  Charge. 
Miu.  W.  R.  King,  1876-^86.    Reports,  '80,  1674;  '81,  1849;  '82,  1843:  »83,  1487; 

'84  1644  •  '85  1760. 
Lieut.  Col.  J.  W.  Barlow,  1886-'—.    Reports.  '86,  1515;  '87,  1758. 
Operations. 

1879-'80.  571  cuhic  vards  rock,  5,535  cubic  yards  gravel,  and  52  snags  removed  from 
the  channel ;  also  19,510  cubic  yards  of  rock  quarried  and  23,453  cubic  yards  of 
dam  built.  The  work  was  done  at  Palmyra  Island  and  Harpeth,  Dover,  Ingram, 
Race  Track,  and  Little  River  shoals,  '80,  1675. 

ISSO-'Sl.  676  snags,  roots,  and  overhanging  trees  removed,  and  11,367  cubic  yards 
rock  quarried  and  23,206  cubic  yards  dam  built,  '81,  1850. 

1881-'82.  583  snags  and  roots,  305  cubic  yards  gravel,  and  67  cubic  yards  rock  re- 
moved from  channel ;  also  6,390  cubic  yards  rook  quarried  and  built  into  dams, 
•82. 1844. 

1882-^83.  938  snags,  1,628  cubic  yards  rock  and  gravel,  and  2  wrecks  removed ;  3,397 
onbio  yards  rock  place<l  in  dams  and  740  linear  feet  brush  dam  built,  '83, 1489. 

ISSS-^.  SKM)  cubic  yards  material  dredged,  1,778  cubio  yards  rock  quarried,  and 
1.240  cubic  yards  rock  put  in  dams,  '84,  1646. 

1864-'85.  1,100  cubic  yards  rock  quarried  and  placed  in  dams,  126  snags  and  2,595 
cubic  yards  ^avel  removed,  '85,  1761. 

1865-'86.  171  cubic  yards  stone  quarried  and  230  cubic  yards  riprap  dam  built ;  12 
snags,  276  cubio  yards  sand  and  gravel,  and  361  cubio  yards  of  loose  rook  re- 
moved, '86,  1515. 

}886-^87.  26  snags  and  15  trees  ren^qyed  from  river  l^tween  Nashville  i^nd  Robeaaofi 
fslandf'S?!  1758, 
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CVmBEBIiAND  BITEB  (below  HashTllle)— Coatinaed. 

Prejeets. 

From  1(£I2  to  1871,  iuoliuiye,  1185,000  wm  appropriated  for  this  part  of  the  river, 

•74,  i,  fi78. 
By  Hi^.  Weitsel,  1873,  for  improyement  of  the  Camberland  Biyer  below  Nashyille, 

so  as  to  ipye  a  low-wator  depth  of  3  feet,  by  excayation  of  ledges,  sand  and 

Sayel  bars,  remoyal  of  snaffs  aad  bowlders,  oonoentratioa  of  water  by  wins- 
m  conetrootion,  and  restriction  of  tributaries  to  determined  channels.  Esti- 
mated cost,  |:M8,8-21,  '71,  4dO ;  '72, 46'i.  Total  estimated  cost  of  improvement 
increased  in  1884  to  $348,000,  '84,  1646 ;  '87,  1759. 


CUniBEBIjAlf D  BITEB,  KT.  (Sooth  Fork  of)— iMFRorsBOorr  of. 

A  ppropriatfoBS. 

\QS2 $3,000, '82,  1862. 

Irt84 4,000, '84,  1661. 

1886. 5.000, '86^  1525. 

£B«[iBeers. 

Chikf  of  Enqinrers. 
Reports, '80,  190;  '81,258:  '82,252;  '83,259;  '84,259;  '85,279;  '86^270;  '87, 
235. 
Enoinbbrs  IK  Charqk. 
MaJ.  W.  B.  King,  1881-'86.    Reports,  '81,  1896;  '82,  1862 ;  '83, 1508 ;  '84,  1660 ; 

'85,  1770. 
Lieot.  Col.  J.  W.  Barlow,  1886-'—.    Reports,  '86^  1525 ;  '87,  1765. 

A88I8TANT. 

W.  O.  CnMser.    Report,  '81,  1897. 
Operations. 

i882-'d3.  Brush  dam  bnilt,  50  trees  cut,  60  cnbio  yards  stone  qnarried  for  dams, 

'83,  1508. 
188'.i-'84.  No  operations  for  lack  of  fnnds,  '84, 1661.- 
18e^4-'85.  556  cubic  yards  solid  rook  blasted,  368  cnbio  yards  loose  rock  ezoayated, 

108  cnbio  yards  stone  quarried  for  riprap,  l,66f>  cubic  yards  riprap  dam  bnilt, 

161  trees  cut  and  remoyed,  '85,  1770. 
18av-'8i>.  No  operations  for  lack  of  funds,  '88,  1525. 
1886-'87.  230  cubic  yards  solid  and  583  cubic  yards  loose  rock  remoyed,  2,066  cubic 

yards  stone  placed  in  wing-dams  at  Sloan's  and  Robert's  shoals,  *87, 1765. 
Projects. 
Ry  Maj.  King,  1881,  for  improyement  of  about  44  miles  of  river  below  Deyii's 

Jump,  by  removal  of  gravel  bars  and  bowlders,  excavating  channel  throngh 

rocky  reefii,  and  construction  of  wing- dams,  so  as  to  secure  safe  navigation  at 

stages  of  the  river  when  at  least  3  feet  above  low  water.    Estimated  oost, 

$62,803.  '81,  1897,  1898;  '86,  270;  '87,  235. 
Svrveys. 
Ordered  by  act  of  June  18, 1878.    Made,  1879,  under  direction  of  Miy.  King,  '81, 18B6. 


CVIHBEBLAIVD    SOUNH,    FJLA.    AND    OA.— iMPROTSMnr    of   xk- 

TRANCK  TO. 

(Continued  from  Vol.  I,  p.  166.) 
Appropriations. 

1880 130, 000, '80,  966. 

1881 100.000,  '81,1123. 

1882 50,000, '82, 1187. 

1884 75,000,  '84,1123. 

1886 112.500,  '86.1121. 

Total 367,500 

1888 112.500.  act  of  August  11,  1888. 

Statement  of  appropriations,  '87,  1195. 
Commorco* 
Benefit  to  be  conferred  by  improvement,  '81,  1122;  '87, 1194. 
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CTJniBiSBIiAlfD  SOUND,  FLA.  AJVD  OA.-Continaed. 

€eiitnict8. 

1680.  L*ra,  Rois  Sl  Co.,  for  Jetty  ooDBtraetion,  '81,  1121. 
1601.  A.  M.  Newton,  for  Jetty  ooottraotion,  '82, 1187. 
1882.  Lara  dr  Rosa,  for  jetty  oonaurueCioQ,  '83,  935. 

1884.  Lara  Sl  Rosa,  for  jetty  oonatraction,  at  59  cents  per  iiqaare  yard  for  mattreea 
and  13.09  per  oabic  yard  for  stone,  '85,  1233. 
Basiaeers. 

C&IKF  OF  EnQIKBERS. 

Reports,  '80,  130,  136;  '81, 176;  '82,  172;  '83,  182;  '84,  189;  '85, 189;  '86^  189; 
'87,  152. 

Lieut.  Col.  Q.  A.  Gillmore,  1876^—.    Reports,  '80,  965,  1036;  '81,  1120;  '82, 
1183;  '83,  931;  '8ft,  1121;  '85,  1229;  '86^  1118;  '87,  1191. 
Assist  Aiirro. 
a.  Daabeney.    Report,  '80,  1037. 
Lient.  W.  L.  Fisk.    Report,  '81,  1124. 
Capt.  J.  C.  Post.    Reports,  '82, 1188;  '83,  938. 
Lieut.  W.  T.  Rossell.    Reports, '83,  935;  '84,  1123 
W.R.  Curtis.    Report '85, 1332. 
Lient.  O.  M.  Carter.    Reports,  '86,  1122 ;  '87, 1196. 
OperatioBs. 
IS^O-'Sl.  276  linear  feet  of  apron  foundation  laid  and  corered  with  riprap  stone, 

'81,  1121. 
1881-'82.  Apron  foandation  of  north  jetty  extended  2; 010  feet,  bottom  course  ex- 
tended 7,196  feet,  10,824  cubic  yards  stone  deposited  on  work,  apron  foandation 
of  south  jetty  extended  1,316  feet,  2,443  cubic  yards  riprap  stone  deposited, 
'82, 1184,  1185. 
1882-*d3.  Second  course  nukttress  north  jetty  extended  73  feet,  foundation  mats  for 
spurs  placed  and  covered  with  riprap  stone,  4,475  cubic  yards  scone  used,  foan- 
dation oourse  of  south  jetty  extended  2,851  feet,  7,350  cubic  yards  riprap  placed, 
'83,  933. 
1883-'84.  No  operations  for  lack  of  funds. 

1884-'85.  Bottom  course  of  Smith  Jetty  adranced  3,507  feet,  13,487  cubic  yards  rip- 
rap used,  '85, 1230. 
1885-^diS.  No  operations  for  lack  of  fhnds. 

1886-^87.  33,303  square  yards  of  mattress  foundation  and  10,336  cubic  yards  of  stone 
placed  in  jetties,  '87, 1193. 

Projects. 

By  Lieut.  Col.  Gillmore,  1879,  for  two  low  Jetties  of  riprap  stone  resting  on  a  foun- 
dation of  mattress  of  logs  and  brush,  starting  from  the  shores  on  opposite  sides 
of  the  entrance  and  extending  seaward  across  the  bar  with  outer  ends  parallel 
to  each  other  and  from  3,000  to  3,500  feet  apart,  designed  to  give  a  low-water 
channel  20  to  21  feet  deep.  Estimated  cost,  $2,071,023,  '79,  793;  '80,  965; 
'86, 189 ;  '87,  1191. 
Sarreys. 

Ordered  by  act  of  June  14, 1880.    Hade,  1880,  under  diiection  of  Lieut.  Col.  Gill- 
moie,^80,  1036;  '86,  1120;  '87,  1188. 

Maps. 
'83,  934 ;  '85,  1232. 


CVBRENT  RITCB,  IHO.  AND  ARK.— Improvsmsmt  or. 

(Continued  from  Vol.  I,  p.  167.) 


Appropriafions. 

I«72-'79 


.  $5,000 
1881 2, 000, '81,  1517. 

fin^aeers* 

Chi:>:f  of  Enqinbirs. 

Reports,  '80,  158;  '81,  213,219;  '82,  217;  '83,  224. 
Enginbers  IX  Charok. 

HaJ.  W.  H.  H.  Benyaurd.  1880-'82.    Report,  '81,  1467,  1517. 

Capt.  T.  H.  Handbury,  1882-'  -.    Reports,  '82,  L58B ;  '83,  1175. 
Operations. 
18dl-'82.  180  snags  remoyed,  3,000  overhanging  trees  cut,  '82,  1586. 
188^'83.  85  snags  removed,  '83,  1175. 
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€URRE1VT  BIVEB,  Me.  AND  ABK.-Contlaaed. 

Projects. 

By  M^J.  Benyaurd,  IScH),  for  concentration  of  water  over  shoal  placea  by  means  of 
bruah  and  stone  wing-dams,  and  for  removal  of  snags,  logs,  and  treea  from 
channel.    Estimated  cost,  |17,365,  '81, 1517. 
Surveys. 

Ordered  by  act  of  Jnne  14,  1880.    Made,  1880,  under  direction  of  Mi^.  Benyaord, 
'81,  1467. 


CUBBIOIHAIIir  BAT,  YA.— Survrt  of  mouth  ov. 

Eavlaeers. 

Chucf  of  Enqinbbkb. 

BeporU,  '80,  117, 158;  '81,  158. 

EnGINBSR  IX  CUARQB. 

8.  T.  Abert,  U.  S.  Agent,  1880.    Report,  '81,  982. 

Plans. 

By  8.  T.  Abert,  1881,  for  improvement  by  dredging  channel  through  bar  2,050  feet 
long,  150  feet  wide,  and  11  feet  deep  at  low  water.    Estimated  cost,  $8,278, 
'81,  983. 
Surveys- 
Ordered  by  act  of  June  14, 1880.    Made,  1880,  under  direction  of  S.  T.  Abert,  '81, 982. 


CUBBITUCK  SOUND,  COANJOK  BA¥,  ABIB  NOBTH  BITEB 

BAB,  IV.  C— ^Improvement  of. 

(Continued  from  Vol.  I,  p.  167.) 
A  pprepriations. 

1878-^79 $45,000 

1880 25, 000, '80,  828. 

1881 30,000/81.  998. 

1882 20,000, '82,  1082. 

1884 5.000, '84,  1035. 

1886 10, 000, '86,  965. 

Total VX^OOO 

1888 7,500,  act  of  August  11,  1888. 

Contracts. 

1879.  G.  H.  Ferris,  for  dredging,  at  15|  cents  per  cubic  yard,  '80,  827. 
1^80.  National  Dredging  Company,  for  dredging,  at  14  cents  per  cubic  yard,  '81,  997. 
1881.  J.  Caler  dt  Co.,  for  dredging,  at  17^  cents  ))er  cubic  yard,  '82, 1081.    Y.  Free- 
man, for  dredging,  at  25  cents  per  cubic  yard,  '83,  847. 
1884.  G.  E.  Ward,  for  dredging,  at  14^  cents  per  cubic  yard,  '85,  10^. 
1886.  J.  Caler  &  Son,  for  dredging,  at  13^%  cent«  per  cubic  yard ;  failure  to  com- 
plete contract,  '87,  986. 
Eairineers. 
Chief  of  Enoinbbrs. 
Beport«,  '80,  120 ;   '81,  161 ;   '82.  157 ;  '83,  163 ;  '84,  167 ;  '85,  159 ;  '86^  154 ; 
•87,  119. 
Engine ers  in  Charob. 
Capt.  C.  B.  Pliillips,  1878-'81.     Reports,  '80,  827;  '81.  999. 
Capt.  J.  Mercur,  1881-'84.     Reports,  '81,  991) ;  '82,  1080 ;  '83,  846. 
Capt.  F.  A.  Hininan,  1884-'—.    Reports,  '84.  1034;  '85,  1039;  '86,  965;  '87,  986. 
Assistant. 
G.  H.  Elliott.     Report,  '80,  829. 
Operations. 

1879-'80.  47,893  cubic  yards  material  dredged,  '80,  828. 

1880-'81.  18,862  cubic  yards  marerial  dredged,  '81,  997,  999. 

1881-'82.  93,083  cubic  y  irda  material  dredged ;  92,000  iiuear  foot  of  bank  oonstracted  ; 

piles  driven  for  biilkhead,  '82,  1081, 10H2. 
ld82-'8^).  37,441  cubic  vards  material  dredged ;  26,826  bushels  of  oyster  sbells  placed 

insbelldike,  '83,  847. 
1883-'84.  10,079  cubic  yards  material  dredged,  '84,  1034. 
l884-'85.  35,000  cubic  yards  material  dredged,  '85,  1039. 


SIVERS  AND  HARBORS.  167 

CURBITUCK  SOUND,  COANJOK  BAT,  AND  MOBTH  BIT£R 

BAB,  N.  C— Continued. 

Operations— Continued. 
r885-'86.  No  operations  for  laok  of  funds,  '86,  966. 
1886-'87.  1,037  onbio  yards  dredged  from  North  River  Bar,  '87,  966. 
Projects. 
By  Capt.  Phillips,  1878,  to  secure  through  Currituck  Sound,  by  dredfring,  a  channel 

80  feet  wide  and  9  feet  deep  at  ordinary  winter  stage  of  water.    Estimated 

cost,  $90,000,  '79,  693 ;  '80,  S'27. 
By  Capt.  Phillips,  1880,  for  improvement  of  Coanjok  Ba^  by  dredging  channel  same 

dimensions  as  above,  to  be  protected  on  western  side  by  an  oyster  shell  dike 

9,200  feet  in  length.    Estimated  cost,  |&0,213195,  '81,  1,000. 
By  Capt.  Hinman,  1886,  for  improvement  of  North  River  Bar,  by  excavation  of 

channel  7,150  feet  long,  150  feet  wide,  and  9.4  feet  deep  at  ordinary  low  water ; 

also  construction  of  two  range-lights  to  mark  channel.    Estimated  cost,  $55,123, 

'85,  '86b  155. 
Sanreys. 
Of  Coanjok  Bay.    Made,  1880,  under  direction  of  Capt.  Phillips,  '81,  999. 


CVTABOOA  BIT£B«    (See  Cleveland,  Ohio,  examination  of  ou>  bitsr 

BED  at.) 


CTPBESS  BATOV,  T£X.  AND  LA.— Improvement  of. 

(Continued  from  Vol.  I,  p.  168.) 
Appropriations. 

18ri-79 $94,000 

1886 18,000, '86*  1348. 

1888 5, 000,  act  of  August  11,  1888. 

List  of  appropriatioDS,  '80,  1281 ;  '87,  1454. 
Engineers. 
Chief  of  ENcnNESRS. 
Reports,  '80, 151 ;  '81,  212 ;  '82, 209 ;  '83,  218 ;  '84, 223, ;  '85,  233, 244 ;  '86,  229; 
'87,  194,  203. 
Engineers  in  Charge. 
Maj.  W.  H.  H.  Benyaord,  1874-'83.    Reports,  '80,  1280 ;  '81,  1428 ;  '82,  1561. 
Mai.  A.  M.  Miller,  1883-'85.    Reports,  '83,  1161 ;  '84,  1332. 
Capt.  £.  Berglau4,  1885-'86.  Re{>orts,  '85,  1493,  1552;  '86,  1347. 
Capt.  J.  H,  Willard,  1886-'—.    Rei[>ort,  '87,  1453,  1494. 
Assistant. 

F«  8.  Burrowes.    Report,  '85,  1553. 
Operations. 
1879-'80.  2,102  stumps  and  snags  removed  from  channel,  :)28  trees  cut  down,  '80, 1280. 
1880>'84.  No  operations,  '84,  i;»2. 

1884-'85.  335  trees  out,  60  snags  removed,  315  feet  of  sand-bars  washed  out,  '85, 1493. 
l»85-'86.  No  operations  for  lack  of  funds,  '86,  1347. 
1886-'87.  Rebuilding  dredge-boat,  '87,  1453. 

Plans* 

By  Mi^.  Howell,  1874,  for  construction  of  dam  across  the  lake  at  Albanv  Point  and 
excavation  of  out  through  to  Red  River.  Estimated  cost,  $372,580,  '80,  1281 ; 
'87,  1454,  1494. 

Projects* 

By  Capt.  Howell,  1872,  for  removal  of  obstructions  and  clearance  of  a  channel 

through  Cypress  Bayou.    Estimated  cost,  $50,000,  '73, 622.    Completed  in  1880, 

'80,  1280;  '86,  229. 
By  Capt.  Bergland,  1885,  for  straightening  and  marking  present  obannel,  cutting 

stumps,  and  reopening  cuts  by  dredging.    Estimated  cost,  |18,000,  '85,  1494; 

'87,  194. 

Surveys* 

Ordered  by  act  of  July  5, 1884,  of  Cypress  Bayou  and  lakes  between  Jefferson, 
Tex.,  and  Shreveport,  La.  Made,  1885,  under  direction  of  Capt.  Bergland, 
'85,  15.S2. 

Examination  of  Cypress  Bayou,  La.,  ordered  by  act  of  August  5, 1886.  Made  under 
direction  of  Capt.  Willard,  '87,  1494. 
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UAM  RIVSB«  TA.  AHD  BT.  €•— Imphotbcbiit  ov. 
(CoDtioned  from  Vol.  I,  p.  166.) 

ISiW $10,000/80.790. 

1881 8, 000, '8X,  97a 

1882 7,500,  '82,  1066. 

1884 5,000/84,  1000. 

1886 20. 000, 'Se,  927. 

T6U1 50,500 

Statement  of  appropriations,  '87,  954. 

Commerce* 

Comiiieroiai  statistics,  '82,  10C5. 
Eagiileerft. 
Chirv  of  Ekqikxers. 
Reports,  '80,  116,  117;  '81,  157;  '82,  152;  '83, 159;  '84,161;  '85, 151;  '86,  146: 
'87, 112. 
Engineer  in  Chabgb. 
S.T.Abert,  U.S.  Ajfent,  1878-'— .    Reports, '80, 788,  794 ;  '81,977;  '82, 1053; '63, 
830;  '84,  1000;  '85,993;  '86,925;  '87,95;. 

Operadons* 

1880-'81.  Two  derriclc  boats  and  two  scows  bnilt;  281  cubic  yards  solid  rock  blasted, 
115  cubic  yards  loose  rock,  sand,  and  grnvel  removed,  '81,  978. 

1881-82.  2,580  cubic  yards  solid  rock  blasted ;  482  cubic  yards  loose  rock,  sand,  and 
gravel  removed ;  774  cubic  yards  rock  used  in  dams,  '82,  1054. 

1882-'83.  1,055  cubic  yards  rock  quarried  for  spur-dams,  '83.  830. 

1883-'84.  680  cubic  yards  rock  and  28  cubic  yards  gravel  removed ;  124  cubic  yards 
of  rock  quarried,  '84,  1000. 

1884-'85.  421  cubic  yards  rock  excavated ;  789  cubic  yards  rock  quarried ;  649  cubic 
yards  placed  in  dams,  '85,  994. 

1885-'86.  125  cubic  yards  rock  removed,  '86,  926. 

lri86-'87.  Improvement  of  shoals  in  progress  between  Long  and  Adams  Island  shoals, 
'87,  954. 
Physical  Characteristics. 

Detailed  description  of  obstructions,  '80,  797. 
Projects. 

By  8.  T.  Abert,  1879,  for  securing  channel  35  feet  wide  with  a  depth  of  3  feet  at  low 
water  for  a  distance  of  77  miles  by  dredging,  rock  excavation,  and  construction 
of  locks  and  dams.  Estimated  cost.  $6,585.79.  '79,  666,  671 ;  '80,  788.  Revised 
in  1880  for  channel  16  feet  wide  with  *a  depth  of  1^  feet  in  pools  and  2  feet  in 
rapids  without  locks  and  dams.  Estimated  cost,  $52,000,  '80,  788.  Increased 
$5,500  in  1886-^87,  '86,  147 ;  '87,  954. 
Surveys. 

From  Danville  to  Clarksville,  ordered  by  act  of  March  3, 1879.    ICade,  1880,  under 
direction  of  8.  T.  Abert,  '80,  794. 

Resnrvey  of  8even  Shoals  made,  '86.  926. 

Profile,  '86,  927. 

Madison  to  DanvUle,  '87,  954. 


D'ABBOnriVE  RIVER,  JLA.    (See  Batou  IVArbonnb,  La.) 


DARBT  CREEK,  PA.— Examucation  OF. 

Eaglaeers. 

Chikv  or  Enoinbsrs. 

Report,  '87,  86. 
Engikbrr  in  Chargb. 

Lieut.  Col.  H.  M.  Robert.    Report,  '87,  822. 
Physical  Characteristics. 
Description  of  creek,  '87,  822. 
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DABBT  CBEEKy  PA.— Oentinoed. 

Plans. 

Lieut.  Col.  Robert,  1886,  reports  the  creek  as  unworthy  of  improyemeat  in  view  of 
the  small  prospeotive  oommerce  and  probable  lack  of  permaoenoe  in  the  ohan* 
nel,  '87,  823. 
Surveys. 

Examination  ordered  by  act  of  August  4,  1886.    Made,  1886,  under  direotiou  of 
Lieut.  Col.  Robert,  »87,  8-22. 


DABI£N  HABBOB  (BIY£B),  OA.— Surtbt  ow. 

(Continued  firom  Vol.  I,  p.  169.) 
A  ppropriatioBS. 

1878-'79 $8,000 

Comiiierce. 

JasiiOcatiou  of  improvement,  *85,  1238-1343. 
Engineers. 
Chikp  of  Engineers. 

Report,  '85, 191. 
Engimbbr  in  Chabob. 

Col.  Q.  A.  Gillmore.    Report,  '85,  1234, 1237. 

AflfilSTA.NT 

Capt.  T.N.  Bailey.    Report,  '85,  1236, 1239. 
Pliysical  Characteristics. 

Description  of  river,  '85,  1235, 1237, 1241. 

Plans. 

By  Col.  Gillmore,  18:°^,  for  the  improvement  of  the  river  between  Barien  and 
Doboy,  a  distance  of  about  10  miles,  by  the  formation  of  a  channel  through 
the  shoals  below  Darien  12  feet  deep  at  low  water,  the  channel  to  be  obtained 
by  dredging  and  maintained  by  the  construction  of  wing-dams.  Estimitted 
cost,  $i70,000,  '85.  1238, 1242. 
Surveys. 

Ordered  by  act  of  July  5, 1884.    Made  under  direction  of  Col.  Gillmore,  '85,  1237. 


BAUPBIN  ISLAND  AND  CEDAB  POINT,  ALA.— SuRVXT  of  sboal 

BETWEEN. 

Commerce. 

Justitication  of  improvement,  '84,  1228. 
Engineers. 
CHiEr  OP  Enginbbrs. 

Report,  '84,  206. 
Enoinber  in  Charge. 

M^j.  A.  N.  Damrell.    Report,  '84, 1227, 1228. 
Assistant. 
C.  B.  Percy.    Report,  '84,  1229. 
PhTsicai  Characteristics. 

Route  described,  '84, 12^9. 
Plans. 
By  M^j.  Damrell,  for  the  formation  of  dredged  channels  through  either  Pass  Anx 
Herons  or  Grant  Pass,  '84,  1229,  1231. 
Snnreys. 
Ordered  by  act  of  August  2, 1882.    Made  under  direction  of  M^j.  Damrell,  '84,  1228. 


DATIS  ISLAND  DAIH.    (See  Ohio  Rivbb.) 
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HEAIj'S  iSIiAHTDv  mo.     Upper  thoroughfare  between  island 

and  niainian4~lMPKov£Murr  of. 

Appropriations. 

I8d2 $5. 000, '82,  865. 

Commerce. 

Commeroial  statistics,  '82,  855;  '86,  870. 

Engineers. 

Chikf  of  Enoinbkrs. 
Reports,  '81,  150 ;  '82,  138 ;  '84,  145 ;  *85, 139;  '86^  132;  ^87,  96. 

Enginkers  in  Cuarob. 

Lieut.  Col.  W.  P.  Craighill,  1882-^84.    Reports,  '82.  855;  '83,  679:  ^84,  903. 

W.  F.  Smith,  U.  S.  Agent,  1884-'—.    Reports,  '85,  889 ;  '86,  870;  '87,  846. 
Assistant. 

G.  W.  Parsons.    Report,  '82,  856. 

Projects. 

By  Iiieat.  Col.  Craigliill,  1882,  to  provide  a  harbor  of  refage  for  small  yessels  and  a 
landing  plaoe  for  steamers  by  dredging  an  anchorage  basin  with  an  approach 
from  deep  water  and  the  construction  of  a  breakwater  to  protect  the  dredged 
channel  from  filling.    Estimated  cost,  |20,000,  '82,  856;  '83,  68G. 

Snrveys. 

Ordered  by  act  of  Jane  14, 1880.  Made  under  direction  of  Lieut.  Col.  Craighill,  '82« 
856. 


DEAL'S  ISIiAlVD,  MD.     Lower  thoronvhfare  between  Denl's 

and  Uttle  Deal's  Island— Improvkmbnt  of. 

Appropriations. 

18dl #5. 000, '81,  884. 

Engineers. 

Chirf  of  Engineers. 

Reports, '80,  111 ;  '81,138,150;  '82,  133;  '83,  i:». 
Engineer  in  Charge. 

Lieut.  Col.  W.P.  Craighill,  1879-'83.    Reports,  '81,  882;  '82,  8^3;  '83,  679. 
Assistant. 

G.  W.  Parsons.    Report,  '81,  883. 

Contracts. 

D.  Constantiue,  for  dredging,  at  27  cents  per  cubic  yard,  '81,  884. 

Operations. 

1881-'82.  16,561  cubic  yards  material  dredged,  '82,  854. 
1882-'83.  No  operations,  '83, '679. 

Plans. 

By  Lieut.  Col.  Craighill,  1881,  for  protection  of  channel  near  its  mouth  by  riprap 
dike.    Estimated  cost  from  |15,000  to  t20,000,  '81,  883. 

Projects. 

By  Lieut.  Col.  Craighill,  1881,  for  excavation  of  channel  100  feet  wide  and  7  feet 
deep  at  mean  low  water,  from  Tangfer  Sound,  by  the  wharves  of  Daniel  and 
of  Vetra  &  Son,  with  turning  basin  at  upper  end.    Estimated  cost,  $10,000, 

'81,882. 

Snrveys. 

Ordered  by  act  of  June  14, 1880.  Made,  1880,  under  direction  of  Lieut.  Col.  Craig- 
hill, '81,  888. 


DEAL  TO  SEABRIOHT—ExAiffiNATioN  for  breakwater  at  harbor  or 

Long  Branch,  N.  J. 

(See  Long  Branch  Harbor,  N.  J.— Examination  of  coast  from  Dkal  to  Sea.- 

BRIGHT  for  breakwater  AT.^      ^ 
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DEEB  CUEEK,  IHISS.— Examinatioh  of. 

Commerce. 

Jofttifi  cation  of  improvement,  '85,  1^39. 
EBgineers. 
Chibf  of  Engikbxbs. 

Report,  '85  244. 
Enqinkbr  in  Chargb. 

Capt.  E.  Bergland.    Report,  *85,  1538. 
Assistant. 

F.  S.  Borrows.    Report,  '85,  1540. 

Obstraetlons. 

Railrood  and  highway  bridfic^  withont  draws,  '85,  1639, 1543. 
Physical  Characteristics. 

Locality  described,  '85,  1538, 1540. 

Plans. 

In  1884  Capt.  Ber^j^land  considered  the  stream  worthy  of  improvement  if  the  arti- 
ficial oustructions  were  removed,  and  estimated  that  the  creek  ooald  be  cleared 
of  logs  and  similar  obstrnctions  at  a  cost  of  $13,563,  '85,  1539,  1544. 
SnrreTs. 

Examination  ordered  by  act  of  Jnly  5,  1884.    Made  nnder  the  direction  of  Capt. 
Bergland,  '85, 1538. 


DEEB  BITEB9  NORTH  FORKED,  TElllV.— Imfboyxmbnt  of. 

[t4,500  appropriated  by  act  of  Angnst  11, 1888.] 
Eniflneers. 
Chibf  of  Enginbbrs. 

Reports,  '80,  158;  '81,  213;  '87,  203. 
Enginbbrs  in  Chargb. 
M14.  W.  H.  H.  Benyaard,  1880.    Report,  '81,  1498. 
Capt.  J.  H.  WilUrd.    Report,  '87,  1484,  1494. 
Assistant. 
Z.  Harrison.    Report,  '81,  1493. 
Flans. 
By  M^j.  Benyaard,  1880,  for  improvement  of  river  from  South  Fork  to  Obion,  a 
distance  of  24  miles,  by  removal  of  snags,  trees,  and  similar  obstructions,  and 
construction  of  wing-dams.    Estimated  cost,  $15,415.75,  '81,  1496. 
In  1887  Capt.  Willard  considered  the  river  worthy  of  improvement  by  the  removal 
of  obstrnctions  at  an  estimated  cost  of  $20,000,  '87,  1484, 1494. 
Snrveys. 
Ordered  by  act  of  June  14, 1830.    Made  nnder  direction  of  M%f .  Benyaurd,  '81, 1492. 
Examination  below  Dyersbnrgh,  Tenn.,  ordered  by  act  of  Aagost  5, 18i96.    Made 
nnder  direction  of  Capt.  Willard,  '87,  1494. 


DEER  BITER,  SOUTH  FORKED,  TENN.— Ihpbovbkbnt  of. 
Appropriations. 

1882 $3,000,  '83,  1155. 

1884 2,000,  '84, 1338. 

1886 5, 000, '86,  1368. 

1888 2,500,  act  of  August  11, 1888 

Statement  of  appropriations,  '87,  1485. 
EncroacliineBts* 

Obstrnctions  to  navigation  from  bridges  and  dams,  '87, 1483. 
Enirlneers. 
Chibf  of  Enoinebrs. 

Reports,  '80, 158;  '81,  213;  '83,  21&;  '84,  226;  '85,  242;  '86^  237;  '87,  202L 
Enginbbrs  in  Charge. 

M^.  W.  H.  H.  Benyaurd,  1880-'83.    Report,  '81,  1489. 

Mfl^.  A.  M.  Miller,  1883-'85.    Reports,  '83, 1154 :  '84,  1338. 

Capt.  E.  Bergland,  1885-'86.    Reports,  '85,  1529 ;  '86,  1357. 

Capt.  J.  H.  Willard,  1886-^—.    Report,  '87,  1482. 
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DESK  BlTfiB«  SOUTH  FOBKED,  Tfilf lf.--Continiiea. 

Eofflneerft—ContiDDed. 
Assistants. 
Z.  Harrison.    Report,  '81,  1490. 
J.  J.  Barry.    Beports,  '84,  1339;  '85.  1531. 
Operations. 
I883-'84.  17,91.5  logs,  Bnags,  stntnpn,  and  trees  remoTecl  from  river  channel,  '84, 1338. 
1884-'85.  6,408  trees,  log^  snags,  etc.,  removed,  '85,  1530. 
1885-'86.  No  operations  for  lack  of  fands,  '86,  1367. 
1886-'87.  12,^  trees,  loss,  snags,  and  jams  removed,  ^87,  1482. 
Phirslcal  Characteristics. 
Description  of  river,  '84,  1339. 
Projects. 
By  MaJ.  Benyanrd,  1880,  for  removal  of  snags  and  similar  obstructions  and  desr- 
ing  banks  of  South  Fork  from  Sharon  to  the  month,  a  distance  of  114  miles. 
Estimated  cost,  |19,250,  '81,  1491 ;  '87,  202. 
Snrveys. 
Ordered  by  act  of  Jnne  14, 1880.    Made  under  direction  of  Mi^.  Benyanrd,  '81, 1489. 


DELAITARE    BAY    TO    CIIIIVCOTEAOIJE    BAT.     (See   CiUNOO- 
TKAOUK  Bay  to  Dkulwarb  Bay— Inland  naviqation  brtwkrn.) 


DELAWARE  BAT,  Ice-Harbor  at  lieaA  of— Sdrvky  of. 
A  ppropriatioas. 

1882 $25, 000, '82, 787. 

Contracts. 

1883.  American  Dredging  Company,  for  removal  of  ice-piers  at  Reedy  Island,  ^83, 
619. 

Engiiieers. 

Chibv  of  Engineers. 
Reports,  '80,  93,98;  '81,  129;  '82,  125;  '83,  119;  '84,  129;  '85,  121;  '86, 118; 
'87,  80. 
Engineers  in  Charge. 
Col.  J.  N.  Macomb,  1880-'d2.    Report,  '80,  611. 
Capt.  W.  Ludlow,  l882-'83.    Report,  '82,  784. 
Lieut.  Col.  G.  Weitzel,  188.i-'84.    Report,  '83,  618. 
Maj.  W.  H.  Heuer,  1884-'85.    Reports,  '84,  817;  '85.  841. 
Lieut.  Col.  H.  M.  Robert,  1885-'—.    Reports,  '85,  840;  '86,  834;  '87,  804. 
Assistant 
A.  SUerie.    Reports,  '83,  619;  '84,  817;  '85,  842. 
Piiirsicai  Ciiaracteristics. 
Tide-gange  observations  at  Port  Penn  and  Llstou's  Point,  from  August  25  to  October 

19,  1883,  '84,  823. 
Borings,  l'*83,  '84,  824 ;  flood  and  ebb  current  surface  velocities,  1883,  '84,  825. 
Plans. 
By  Capt.  Ludlow,  1880,  for  an  ice-harbor,  protecting  about  9  acres,  near  Liston's 
Bay ;  to  consist  of  an  iron  substructure  of  screw  pi  les  carr^'ing  a  wooden  saper- 
strncture.    Estimated  cost  fk-om  $200,000  to  |250,000,  '80,  613;  '81,  847. 
Plan  modified  in  1882  at  an  estimated  cost  of  (406,090.47,  '82,  785,  7ff7. 
Consideration  of  plan  of  ice-harbor  near  Listen's  Point,  '84,  817-822;  '85,  841-^5. 

Estimated  cost,  $308,800,  '85,  845. 
In  lfti5  Lieut.  Col.  Robert  considered  the  plans  hitherto  proposed  defective,  and 
recommended  that  the  matter  remain  for  the  present  in  abeyance,  '85,  841 ; 
'86^  836.    Sng^ting  a  consideration  of  the  use  of  an  ice  breaker  of  floating 
pontoons  heavily  anchored,  in  place  of  the  previously  proposed  structures,  '86, 
836;  '87,  804. 
Sanreys. 
Ordered  by  act  of  Jane  14,  1880,  *81,  846;  '83,  619;  '84,  817;  '85,  842. 
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DEIiAWABE  BREAKWATER,  DEIi. 

(Cod  tinned  from  Vol.  I,  p.  169. ) 
Aperopriations. 

H«^-7B 12,192,103.70 

1«» 125. 000. 00, '82, 792. 

1884 :.-.  75, 000. 00, '84, 845. 

1886 56, 250. 00, '86,840. 

Total 2,448,353.70 

1888 .'. 100,000.00,  act  of  August  11,  1868. 

Contracts. 

1882.  Eppinger  A,  Bnasel.  for  timber,  'SS,  658.  S.  R.  CummingB,  for  creoeoted 
timber, '83,658.  Finley,  Garret  A;  Wilson,  for  iron, '83,  658.  P.  G.  Field,  for 
iron,  '83, 65a 

1883.  W.  H.  Brown,  for  granite,  at  $3.23  per  ton,  '83,  659.  H.  L.  Fearing,  for  rope 
and  cordage,  '84, 845. 

1884.  A.  J.  Howell,  for  stone,  at  |2.99  and  $2.77^  per  cubic  yard,  '84,  846.  C.  A. 
Brown,  for  stone,  at  $1.74  per  ton,  declined  to  enter  into  contract,  '85, 847, 848. 
Andrews  &  Locke,  for  stone,  at  $1.99  per  too,  '85,  848. 

1885.  W.  H.  Field,  for  stone,  at  $2. 24  per  ton,  '86, 841. 

1886.  W.  M.  Field,  for  stone,  at  $2. 10  per  too,  '87, 807. 

Cominerce. 

1880.  Number  of  yessels  using  harbor,  '80,610. 

1881.  Number  of  ressels  using  harbor,  *81, 821. 

1882.  Nnmber  of  vessels  using  harbor,  '83, 659. 

1883.  Number  of  vessels  using  harbor,  '84, 847. 

1884.  Number  of  yessels  using  harbor,  '85, 847. 

1885.  Nnmber  of  vessels  using  harbor,  '86, 840. 

1886.  Number  of  vessels  using  harbor,  '87,807. 
Necessity  for  increased  harbor  area,  82, 792. 

Eafflaeers. 

Chikf  of  ENGINmRa. 

Reports, '80, 97;  '81,127;  '82,125;  '83,129;  '84,137;  '85,122;  '86,119;  '87,81. 
Enoinkkrs  in  Charge. 
Col. J.N. Macomb,  1877-'8l.    Beporta,'8O,610;  '81,820. 
Capt.  W.  Ludlow,  1881-'82.    Beport,  82, 791 . 
Lieut.  Col.  G.  Weitzel,  1882-'84.    Beport,  '83, 656. 
M%|.  W.  H.  Heuer,  1884-'85.    Beport,  '84, 845. 

Lieut.  Col.  H.  H.  Bobert,  1885-'—.    Beports,  '85, 846 ;  '86, 839 ;  '87, 805. 
Assistants. 
A.  Stierle.    Beport,  '81,  821. 
J.  M.  Stewart.    Beports,  '83,  659;  '84,  846. 
Operations. 
18ra-'82.  Operations  suspended,  '70,  422;  '76,  i,  278;  '79,  453;  '83,  656. 
1882-^83.  Construction  of  derrick,  scows,  and  delivery  of  brush  and  oreosoted  piles, 

'83,659. 
1883-'84.  Construction  of  mattress  foundation  in  progress;  7,500  tons  granite  re- 

oeired,  '84,  846. 
1884-'85.  258  mattresses,  1,813  cubic  yards  of  small  and  1,198  tons  of  large  stone 
placed  in  foundation  of  work,  and  3,000  tons  of  stone  delirered  in  the  gap,  '85, 
846. 
1885-'86.  30,339  tons  of  stone  placed  in  the  gap,  '86,  839. 
1886-'87.  24,025  tons  of  stone  placed  in  the  gap,  '87,  805 
Physical  Characteristics. 
Ice  formation  in  harbor,  '81,  821. 
Changes  of  depth  in  harbor,  '82,  791. 
Slopes  of  the  breakwater,  '86,  840. 
Projects* 
The  original  project  was  submitted  in  1828  by  a  Board  of  Commissioners  appointed 
by  Congress,  and  proposed  the  construction,  in  the  concavity  of  the  bay  Just 
inside  of  Cape  Henlopen,  of  two  massive  works  on  the  pierres  perdnes  or  rip- 
rap system,  separated  by  aa  interval  of  1,:)90  feet ;  the  larger  work,  called  the 
breakwater,  to  afford  safe  anchorage  during  gales  fh>m  the  north  and  east,  and 
the  lesser,  called  the  ice-breaker,  to  protect  shipping  against  northeast  gales 
and  the  heavy  drifting  ice  in  the  bay,  '79,  453;  '86^  119. 
This  project  was  completed  in  1869,  under  aggregate  appropriations  of  12,192,103.70, 
and  resulted  in  the  oonstrnotiou  of  a  breakwater  2,558  feet  long  and  an  ioe- 
bzeaker  1,359  feet  long  on  top,  '79,  453 ;  '86^  119,  840. 
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ProJects^Continned. 

The  fioardfl  of  Eogineers  of  1H71  and  1879  recoromencled  the  oloaare  of  the  intarral 
between  the  breakwater  and  ice-breaker  by  a  work  similar  to  thoee  already 
built,  at  an  estimated  cost  of  from  |600,000  to  $1,314,200,  '72,  756 ;  '79,  456. 

In  1882  Capt.  Lndlow  proposed  the  closnre  of  the  gap  by  a  riandom  stone  foaoda- 
tion  carrying  a  concrete  superstructure;  the  foundation  to  be  brought  to  a 
height  of  12  feet  below  mean  low  wat«r,  with  a  top  width  of  48  feet;  the  con- 
crete superstructure  to  hare  a  bottom  width  of  Ui  feet,  a  top  width  of  12  feet, 
and  to  rise  12  feet  above  mean  low  water.  The  estimated  cost  was  (675,000, 
'82,792;  '86,  119. 

In  1883  a  brash  mattress  foundation  under  the  random  stone  superstracture  was 
adopted,  '83,  130,659;  '84,  84.'>. 

In  1884  the  pile-bridge  forming  a  part  of  the  project  of  1882  was  abolished,  '84, 
846;  '85,122,847;  '87.81. 

Causes  for  probable  increase  in  cost  as  originally  estimated,  '87,  806. 

Bvrveys. 

Ordered  by  act  of  March  3,  1881,  '83,  130.  Made  under  direction  of  Capt.  Lndlow, 
'82,  792. 


DELAWARE  AND  CHESAPEAKE  BA¥— Canal  bbtwkkn. 

(See  Chbsapeakk  and  Dblawark  Bays.) 


D]BEiA  WARE  RITER— Improybmbiit  of,  including  bktwben  Bridbsbubo 
and  Trenton,  bblow  Bridksbukq,  at  Smith's  Island,  at  Schoonbb 
Ledge,  and  at  Cherry  Island  Flats. 

(See  also  Delaware  Biver  at  Philadelphia.) 

(Continued  from  Vol.  I,  p.  172.) 
A  pproprlations. 

l8U2-'79 $611,448.71 

Between  Trenton  and  Whitehill 10, 000. 00,  '80,  502. 

Below  Bridesburg 85,000.00,  '80,569. 

At  Schooner  Ledge 40,000.00,  '80,  578. 

At  Cherry  Island  Flats 100,000.00,  '80,  580. 

1881: 

Between  Trenton  and  Bridesburg 10, 000. 00,  '81,  735. 

Below  Bridesburg 100,000.00,  '81,745. 

At  Schooner  Ledge 40,000.00,  '81,755. 

At  Cherry  Island  Flats 100.000.00,  '81,  760. 

1882: 

Between  Trenton  and  Bridesburg ....  10, 000. 00,  '82,  727. 

Below  Bridesburg 136, 000. 00,  '82,  737. 

At  Schooner  Ledge 40,000.00,  '82,  742. 

At  Cherry  Island  Flats 100, 000. 00,  '82,  745. 

18H4.  Between  Trenton  and  month 200.000.00,  '85,  799. 

1886.  Between  Trenton  and  mouth  ....  210, 000. 00,  '88,  808. 

Total 1,792,448.71 

18»^ 250,000.00,  act  of  August  11, 1888. 

Commerce* 

LUt  of  vessels  sunk  in  Delaware  River  and  Bay,  '81,  746. 
Draught  of  vessels  seeking  port  of  Philadelphia,  '85,  804. 
Cootraets. 
Between  Trenton  and  Bridesburg  : 

1879.  J.  V.  Patten,  dredging,  at  55  cents  per  cubic  yard,  '80,  563. 

1880.  M.  Herron,  dredging,  at  22  cents  per  cubic  yard,  '81,  735. 
18S1.  M.  Herron,  dredging,  at  22  and  50  cents  per  cubic  yard,  '82,  728. 
1883.  M.  Qerron,  dredging,  at  40  »n4  50  oents  per  cubic  yi^,  '99,  574. 
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Contracts— Continaed. 
Below  Bridbsburq: 

1879.  G.  F.  Ferris,  dredging,  at  26|  cento  per  onbio  yard,  'SO,  570.  F.  B.  Colton, 
dre^ns,  at  27^^  cents  ^er  cabio  yard,  '80, 570. 

1880.  G.  F.  Ferris,  dredging,  at  35  cents  per  cabio  yard,  '80,  570.  American 
Dredging  Company,  dredging,  at  39  and  46  cents  per  cubic  yard,  '81  ^  747.  F. 
Pidgeon,  dredging,  at  dUi  and  39  cents  per  cable  yard,  '81,  747. 

1881.  American  Dredj^ing  Company,  dredging,  at  ^,41,  and  58  cents  per  cabic 
yard,  '82,  738.  National  Dredging  Company,  dredging,  at  34^,  37,  and  40  cents 
per  cabic  yard,  '82,  738. 

1882.  National  Dredging  Company,  dredging,  at  40  cents  per  cnbic  yard,  '82,  738. 
Delaware  and  Chesapeake  Improvement  Company,  dredging,  at  37  cents  per 
onbio  yard,  '83,  605.  New  York  Steam  Dredging  Company,  at  54^  cents  per 
cnbic  yard,  '83,  605.  American  Dredging  Company,  dredging,  at  35  cents  per 
cubic  yard,  '83,  605.  New  York  Steam  Dredging  Company,  dredging,  at  38 
cents  per  cubic  yard,  '83,  605. '  Delaware  and  Chesapeake  Improvement  Com- 
pany, dredging,  at  23^  cents  per  cubic  yanl,  '84,  804. 

At  Schoonkr  Lkdok: 
1680.  Townsend  &  Trumbnll,  rock  removal,  at  |21  per  cubic  yard,  '80, 578.   Amer- 
ican Dredging  Company,  rock  removal,  at  |17  per  cnbic  yard,  '81,  755. 

1881.  American  Dredging  Company,  rock  removal,  at  ^  per  cubic  yard, '82,  742. 

1882.  American  Dredging  Company,  rock  removal,  at  ^1  per  cubic  yard,  '83, 608. 
At  Cubrrt  Island  Flats. 

1879.  F.  B.  Colton,  dredging,  at  23  cents  x>er  cubic  yard,  '80,  580. 

1880.  National  Dredging  Company,  dredging,  at21  j^  cents  percubicyard,  '81, 760. 

1881.  National  Dredging  Company,  dredging  at  21  cents  per  cnbic  yard,  '82,  745. 

1882.  National  Dredging  Company,  dredging,  at  23  cents  per  cubic  yard,  '83,  609. 
Bktwskn  Trenton,  n.  J.,  and  thb  mouth. 

1885.  American  Dredging  Company,  for  dredging  west  of  Potty's  Island,  at  19^ 
cents  per  cubic  yard,  '86,  812.  American  Dredging  Company,  for  dredging  at 
Mifflin  Bar,  at  9^  cents  per  cubic  yard,  '86,  812.  £.  D.  Register,  for  dike  con- 
struction at  Mfflin  Bar,  '86,  812.  Fail  are  to  complete  contract  and  its  an  n  ali- 
ment, '86,  804.  J.  A.  Booker,  for  dike  construction  at  Fisher's  Point  and  Mif- 
flin Bar,  '86,  812.  B.  Patterson  A,  Sons,  for  dike  construction  at  Mifflin  Bar, 
'86,  812. 

1886.  R.  W.  Gibson,  for  construction  of  Smith's  Island  revetment,  '87,  797. 
American  Dredging  Company,  for  dredging  at  Smith's  Island  Bar,  at  18  cents 
per  cubic  yard,  '8^  797.  J.  A.  Bouker,  for  furnishing  stone  for  Smith's  Island 
revetment,  at  $1.8:)  per  cubic  yard,  '87,  797.  American  Dredging  Company,  for 
dredging  west  of  Potty's  Island^  at  32  cents  per  cubic  yard,  '87,  797.  J.  H. 
Ward,  for  stone  at  Mifflin  Bar  Dike,  at  |1.09  per  cnbic  yard,  '87,  797. 

1887.  M.  W.  Locke,  for  dike  construction  at  Reedy  Island,  '87, 797.  Comparison 
of  cost  of  dredging  by  contract  and  hired  labor,  '81,  757 ;  '82, 734. 

Enirineers. 
Chief  of  Enoinbers. 

Reports,  '80,  91,  92,  93;  '81, 116,  117, 118,  119;  '82,  116,  117,  118,  119;  '83, 112, 
113,  114,  115,  116;  '84,  122,  m,  124, 125,  126;  '85,  115,  116,  117,  118,  ^^^  811; 
'86,113,  114,  115,  825;  '87,76. 
Board  of  Enoinbers. 

Constituted  by  S.  O.  No.  79,  C.  of  E.,  1879,  to  consider  the  improvement  in  prog- 
ress at  Bulkhead  Shoals  and  Cherry  Island  Flats.  Report, '80, 575.  The  Board 
approve  of  plans  in  progress,  and  recommend  that  dredged  material  be  placed 
on  the  submerged  lands  adjacent  to  the  channels  dredg^,  '80,  567,  576. 

(Col.  Macomb,  Lieut.  Cols.  Raynolds  and  Michler  and  Capt.  Ludlow.) 

The  Board  of  1885,  constituted  by  S.  O.  No.  117,  C.  of  E.,  18c>4,  to  examine  and 
report  upon  the  permanent  improvement  of  the  Delaware  River  and  Bay,  rec- 
ommend the  formation  of  a  ship  channel  between  Philadelphia  and  deep  water 
in  the  bay  not  less  than  600  feet  wide  and  26  feet  deep  at  mean  low  water,  '85, 
822,830. 

(Lieut.  Cols.  Craighill  and  McFarland  and  Mi^s.  Qillespie  and  Heuer.) 

J^oard  reconvened  October,  1885,  to  consider  objections  made  by  citizens  of  Cam- 
den to  the  construction  of  Fisher's  Point  dike.    Report,  '86, 822. 
Enoinebrs  in  Charge. 

Col.  J.  N.  Macomb,  1877-'el.  Reports,  '80.  561,  563,  577,  579;  '81,  733,  736,  752, 
756. 

Capt.*  W.  Ludlow,  188l-'82.    Report,  '82,  725,  728,  740.  743. 

Lieut.  Col.  G.  Weitzel,  1882^84.    Report,  '83,  594,  596,  607,  609, 

Ijient.  T.  L.  Casey,  March  19  to  April  19, 1884,  '84,  799, 
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Enyineer^— OoDtinoed. 
£ngiivxbk0  IK  Chabor— Oontianed. 
Mftj.  W.  H.  Heuer,  1684-'d5.    Reports,  '84,  792,  794.  808,  809 ;  *85,  803. 
Liea t.  Col.  H.  M .  Robei  t,  1885-'—.    BeporU,  '85,  798,  833,  834,  835,  836 ;  '86, 801, 
820,  826, 828,  829 ;  '87, 786-799. 

^flBIATA.lf*rS 

T.  ValentiDe.    ReporUi,  '83,  601 ;  '84,  802,  803,  809,  810;  '85,811. 

A.  Stierlo.    Reports,  '83,595,  598,  599;  '84,  792,  797,  800;  '85,813. 

J.  J.  Lee.    Report,  '83,  601,  602. 

T.  O.  Locke.    Report,  '83,  608. 

J.  H.  Dager.    Report,  '83,610. 

Lieut.  T.  L.  Casey.    Report,  '85, 815. 

£.  A.  Qiesler.    Report,  '85, 817. 
Leral  Proceedings. 
iDjanction  granted  by  State  of  New  Jersey  agaiust  constraotion  of  Fisher's  Point 
dike,  '86,  804,  806,  813,  815.    iDjuDctioti  removed  by  United  States  oiroait 
court,  '86,  807. 
Operations. 
Bktwrrn  Trknton  and  Bordbntown  and  Whitbhill. 

1879-'80.  Closing  of  Duck  and  Long  Island  bar  back  channels  with  timber  dikes 
filled  with  gravel,  '80,  561;  '81,  734.  12,760  cubic  yards  dredged  from  chan- 
nels at  Bordentown  and  Periwig  Island,  '80,  562. 

1880-^81.  47,645  cubic  yards  dredged  from  channels  at  Bordentown ;  Duck  and 
Long  Island  Bar  dikes  repaired,  '81,  734. 

1881-'S.  21,085  cubic  yards  dredged  ft-oni  channel  at  Bordentown,  ^82,  726. 

1882-'83.  Repairs  to  Duck  and  Long  Island  Bar  dikes ;  11,428  cubic  yards  dredged 
from  channel  at  Bordentown,  '83,  595. 

1883-'84.  6,120  cubic  yards  dredged  from  channel  at  Bordentown,  '84,  123, 7^1. 
Below  Bkidesbukg. 

1879-^80.  48,132  cubic  yards  dredged  from  channel  west  of  Potty's  Island,  oppo- 
site Port  Richmond,  '80, 5()4.  71,000  cubic  yards  dredgo^l  from  Mifflin  Bar,  '80, 
564.    5,000  cubic  yards  dredged  from  Bulkhead  Shoals,  '80,  565, 577. 

1880-'81.  Channel  75  feet  wide  and  9  feet  deep  dredged  acroHs  upper  end  of  Five- 
Mile  Bar,  '81,  736.  72,198  cubic  yards  dredged  from  chai.nei  west  of  Potty's 
Island,  '81,  737.  10,000  cubic  yards  dredged  from  channel  across  upper  end  of 
Smith's  Island  Bar,  '81, 737.  13,252  cubic  yards  dredged  from  Mifflin  Bar,  '81. 
739. 

1881-^82.  6,500  cubic  yards  dredged  from  channel  at  upper  end  of  Petty's  Island, 
'82,  729.  38,869  cubic  yards  di  edged  from  channel  at  Port  Richmond,  '82,  730. 
13,000  cubic  yards  dredged  from  chaunel  across  upper  end  of  Smith's  Island 
Bar,  '82,  731.  22,000  cubic  yards  reuioved  from  Mifflin  Bar,  '82,  732.  40,000 
cubic  yards  removed  from  Bulkhead  Shoal,  '82,  731). 

l882-'83.  7,516  cubic  yards  removed  from  channel  at  Port  Richmond,  '83,  597, 598. 
11,566  cubic  yards  removed  from  bar  at  upper  end  of  Petty's  Island,  '83,  598. 
135,194  cubic  yards  removed  from  Mifflin  Bar,  '83,  600.  67,119  cubic  yards  re- 
moved from  Bulkhead  Shoal,  '83,  601. 

1883-'84.  29,446  cubic  yards  removed  from  channel  at  Port  Richmond,  '84,  795. 
Aggregate  of  material  removed  at  this  poiiir,  200,412  cubic  yards,  '84,  798. 
23,^4  cubic  yards  removed  from  Smith's  Island  Bar  at  npper  end  of  island,  '84, 
801.  80,154  cubic  yards  removed  from  Mifflin  Bar,  '84,  802.  111,281  cubic  yards 
removed  from  Bulkhead  Shoal,  '84,  803. 

1864-'85.  16,372  cubic  yards  removed  from  Smith's  Island  Bar,  '85,  834. 
At  Schooner  Lbdge. 

1679-'80.  1,386  cubic  yards  of  rock  and  bowlders  and  2,309  cubic  yards  of  sand 
and  gravel  removed,  '80,  577. 

1880-'81.  476  cubic  yards  of  rock  and  bowlders  and  1,740  cubic  yanls  of  sand  and 
gravel  removed,  '81,  753.  Cost  of  rock  remove<1,  |25.11  per  cubic  yard,  '81, 
754. 

1881-'82.  1,886  cubic  yards  rock,  834  cubic  yards  bowlders,  and  3,867  cubic  yards 
sand  and  gravel  removed,  '82,  741. 

1882-'83.  1,481  cubic  yards  rock,  643  cubic  yards  bowlders,  and  3,566  cubic  yards 
sand  and  gravel  removed,  '83,  608. 

188:J-'84.  288  cubic  yards  of  rock  removed,  '84,  809. 

1884-'86.  No  operations,  '85,  835. 
At  Cherry  Island  Flats. 

1879-^80.  Commencement  of  operations;  :M)0,000cubio  yards  dredged  from  channel^ 
'80  ^79 

1880-'81.  405,374  cubic  yards  dredged  from  channel,  '81,  757. 
1881-^82.  409,342  cubic  yards  dredged  firom  channel,  '82,  743. 
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imi-'SH,  338,4*<»  cubic  yards  dredged  from  olianoel,  '83, 610. 

1883-^84.  141,601  cubic  yards  dred|<ed  from  ehannelf  '84,  810. 

1884^'86.  No  operations,  '85,  836. 
From  TrrntoM;  N.  J.,  to  the  mouth. 

1885-'86.  Construction  of  gravel  dike  between  Long  Bar  and  Emily  Islands,  '86, 
803.  GoDstrnction  of  3,500  linear  feet  of  brush  and  stone  dike  at  Fisher's  Point, 
'88,  803.  91, 194  cubic  yards  dredged  from  channel  across  upper  end  of  Five-Mile 
Bar,  '86,  805.  105,331  cubic  yards  dredged  irom  main  ship  channel  west  of 
Potty's  Island,  '86,  805.  98,145  cubic  yards  dredged  from  channel  across  Mifflin 
Bar,  '86,  806.  Partial  construction  of  1,860  linear  feet  of  dike  at  Mifflin  Bar, 
'86,  804.    Survey  and  tidal  observations  in  progress,  '86,  862. 

1886-^87.  33.806  cubic  yards  dredged  from  channel  across  upper  end  of  Five-Mile 
Bar,  '87,  789.  60,019  cubic  yards  dredged  from  main  skip  ehannel  west  of 
Petty's  Island,  '87,  7^.  Coustmction  of  1,100  linear  feet  of  revetment,  and  the 
removal,  by  dredging,  of  58,125  cubic  yards  in  the  formation  of  a  channel  across 
Smith's  Island  Bar,  '87,  790.  Partial  construction  of  7,200  linear  feet  of  dike  at 
Mifflin  Bar,  '87,  788.  Commencement  of  dike  from  lower  end  of  Reedy  Island, 
'87,  789.  Survey  between  Bridesbnrg  and  Trenton,  and  tidal  observations  at 
points  below  Philadelphia  in  progress,  ^87,  786,  787. 
Physical  CtaaracterlsUcs. 
Law  of  increase  of  cross-sectional  areas,  '85,  817, 819. 

Plans. 

By  Col.  Weitzel,  1883,  for  the  widening  of  the  Pennsylvania  channel  opposite  Potty's 
Island  by  the  removal  of  a  part  of  the  west  side  of  the  island  near  its  lower  end, 
'84, 795.  In  1884  MaJ.  Heuer  submitted  a  report  and  estimate  for  the  proposed 
work  of  $1,010,460,  '84,  796. 

Projects. 

Brtwrkn  Trknton  and  Bridesburg. 
The  efforts  of  the  past  on  this  part  of  the  river  have  been  directed  towards  the 
improvement  of  the  river  between  Trenton  and  Whitehill  by  dredging  through 
the  bar  in  the  vicinity  of  Bordentown  and  Periwig  shoal,  so  as  to  furnish  navi- 
gable channels  carrying  6  to  8  feet  at  mean  low  water,  '84,  122 ;  '85,  115, 803 ; 
'86,  113. 
Plans  for  the  comprehensive  improvement  of  this  part  of  the  river  not  yet  con- 
sidered, '86, 113. 
Bblow  Bridbsburo: 
By  Col.  Weitzel,  1884,  for.  the  fbrmation  of  a  dredged  channel  across  Smith's 
Island  Bar,  just  above  the  island,  350  feet  wide  and  10  feet  deep  at  mean  low 
water,  for  the  accommodation  of  the  cross-river  traffic,  '84,  124,  800;  '85,  805, 
813,  814. 
In  1885  Lieut.  Col.  Robert  proposed  the  formation  of  a  channel  200  feet  wide  and 
10  feet  deep  across  Smitlrs  Island  Bar  in  the  vicinity  of  that  executed  under 
the  previous  project.    To  provide  as  far  as  possible  against  the  refilling  of  the 
channel  it  was  proposed  to  give  it  protection  by  a  line  of  revetment  placed  ou 
each  side  of  the  dredged  channel  and  also  oblique  to  the  axis  of  the  bar,  so  as 
to  direct  into  it  a  part  of  the  ebb  tide.    Estimated  cost,  $40,000,  '86,  806,  826; 
'87,  793,  794. 
The  proiects  prior  to  1885  for  the  improvement  of  the  river  between  Philadelphia 
and  the  bay  have  been  directed  towards  the  formation  of  channels  24  feet  deep 
at  mean  low  water  across  the  bars  below  Philadelphia  by  meauH  of  dredglug, 
except  at  Schooner  Ledge,  where  solid  rook  was  to  be  removed,  '85,  115,  804 ; 
'86,  113. 
The  Board  of  Engineers  of  1885  recommended  the  formation  of  a  ship-channel  from 
a  point  opposite  Philadelphia  and  about  midway  between  the  American  Ship- 
Building  Company's  yard  and  the  Qas-Trust  Wharf,  to  deep  water  in  Delaware 
Bay,  havin|[  a  least  width  of  600  feet  and  a  depth  of  26  feet  at  mean  low  water. 
The  formation  of  such  a  channel  to  be  obtained,  except  at  Schooner  Ledge, 
where  rock  would  require  to  be  removed,  by  regulating  the  tidal  flow  by  means 
of  dikes,  with  recourse  t-o  dredging  where  necessary  as  an  aid  to  such  contract- 
ing and  regulating  works.    Estimated  cost,  |2,425j00O,  '85,  802,  822,  830.    The 
groject  for  the  improvement  of  the  river  between  Trenton  and  Philadelphia  to 
e  submitted  after  completion  of  detailed  surveys,  '85,  799,  822;  '86,  113. 
Siirve7s. 
Ordered  by  act  of  June  14, 1880,  '80, 98.    Made  under  direction  of  CoL  Macomb,  '79, 

465 ;  '81,  743. 
Between  Trenton  and  Bordentown,  '83,  112. 
In  front  of  Philadelphia,  '83,  599;  '84,  799. 

1443  EN 12 
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Sn  r  veFS—CoD  tin  aed. 
Above  Bridefibanc,  *B5,  799;  *86»  802;  '07,  786. 
Maps. 

At  Petiy'8  iBland,  '80,  564. 

At  Schoooer  Ledge,  '80^  578. 


B££jiWARE  RIVER  AT  PHILABELPHIA,  PA.~Improvkmbnt  of. 

By  ttie  ioiut  raeolntioti  of  Vebraary  17, 1888,  $5,000  wm  Appropriated  for  a  survey  of 
the  river  between  the  cities  of  Philadelphia  and  Camden,  and  the  Secretary  of 
War  authorised  to  appoint  a  Board  of  Engineers  to  ozamine  and  report  upon 
this  part  of  the  river. 

The  act  of  August  11, 1888.  appropriated  $500,000  for  the  improvement  of  the  harbor 
botween  the  cities  or  Pniladelphia,  Pa.,  and  Camden,  N.  J.,  by  the  removal  of 
Smith's,  Windmill,  and  Potty's  islands,  or  such  parts  of  them  and  the  shoals 
adjacent  thereto  as  may  be  required ;  provided  tnat  no  part  of  this  sum  shall 
be  expended  until  the  title  to  the  lands  forming  such  islands  shall  be  acquired 
and  vested  in  the  United  States  without  charge  to  the  latter  beyond  $0100,000 
of  the  sum  herein  appropriated. 


RES   ROIIfBS   RAP1R9,  Risstssl^^i   RiTer— Improvkiuent  of  and 

OPKRATION  OF  CANAL  AND  CONSTRUCTION  OF  DRT>l>OCK  AT. 


▲MTMriatloiis. 


(Continued  from  Vol.  I,  p.  175.) 

$4,646,700 

1880: 

For  improvement  of  rapids ....  20, 000  )  .m^  ■,  .y^ 

For  operations  of  canal.... ....  30,000  J  "^^  ^"• 

1881.  Improvement  of  rapids....  25, 000,  '81,  17:)7. 

1882: 

Improvement  of  rapids 30, 000,  '82, 1778. 

Construction  of  dry-dock 30, 000,  '82,  388. 

1884: 

ImprOYement  of  rapids 50, 000,  '84,  1578. 

Construction  of  dry-dock 30, 000,  '84,  1557. 

1886: 

Improvement  of  rapids 26, 250,  '86,  1468. 

Construction  of  dry-dook 48, 750,  '86,  1 478. 

ToUl 4,936,700 

1888: 

Improvement  of  rapids 35,000  ( ^^«.  ^*  i«.^.*  n  i^ 

Construction  of  dry-dock lel  250  J  *«'  *»'  ^"^*  ^^'  ^^^ 

List  of  appropriations,  '8&  1467,  1469;  '87,  1641. 

Allotmenu  for  operation  of  canal,  '86,  1469 ;  '87,  1645,  1651. 

Commerce. 

1880.  Statement  of  commerce  passing  canal,  '80, 1563. 

1881.  Statement  of  commerce  passing  canal,  '81,  1736. 

1882.  Statement  of  commerce  passing  canal,  '82,  1785. 
i88J.  Statement  of  commerce  passing  canal,  '83, 1422. 
18''4.  Statement  of  commerce  passing  canal,  '84,  1585. 

1885.  Statement  of  commerce  passing  canal,  '85,  1707. 

1880.  Statement  of  eommerce  passing  canal,  '86^  1476. 
1867.  Statement  of  commerce  passing  canal,  '87,  1650. 
Kegnlations  for  use  of  canal,  '85,  1701. 

€oiitractt. 

1881.  With  Tallant  Marble  Company,  for  riprap  stone,  at  $2.34  per  cubic  yard,  '82, 
1779. 

1882.  With  Patterson  Brothers,  for  riprap  stone,  at  $3  per  cubic  yard,  '82, 1779. 
1884.  With  Paiterson  Brothers,  for  famishing  stone,  '85,  1698,  1708. 

1886.  Patterson  Brothers,  for  furnishing  stone,  '87,  1652. 

1887.  Meacham  A  Wright  for  hydraulic  cement,  '87,  1652. 
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Beporto,  '80,  177 ;  *81,  238;  '62,  233,  233;  '83,  239,  240;  *84^  242,  243;  '85^263, 
264 ;  '86,  253,  254;  '87,  219,  220,  221. 

£]|01NKER8  IK  ChARGB. 

M^j.  A.  Stickney,  1878-^81.    BeportB,  '80,  1555 ;  '81,  1731. 

Maj.  A.  Mackenzie,  1881-^—.    Beporte,  '82,  1777, 1781 ;  '83, 1413, 1416, 1422;  '84, 
1576,1580,1586;  '85,  1697,1700,1707;  '8^  146&,  1468, 1477 ;  '87,1639,1644,  1651. 

M.  MeigB.    Reports,  '82, 1779, 1782 ;  '83. 141S,  1419, 1423 ;  '84, 1S78, 1582, 1588 ;  '85, 
1699,1704,1708;  '66,  1465,1473,1477;  '87,  1642,1648,1658. 
Leirislatlon. 

Belating  to  operatioii'of  canal,  '81,  385. 

Belating  to  constmctioa  of  dty-dock,  '82,  233,  388. 

Belating  to  construction  of  pier,  '85,  1697. 
Operations. 

1879-'80.  2,231  eabie  yards  rook  removed  from  ohannel,  '80,  15ft7.  39,336  onbio 
yards  of  mad  removed  from  canal ;  lock  gronnds  graded  and  riprap  face  wall 
built,  '80,  1558,  1561.    Operation  of  canal,  '80,  15b0. 

1880-'81.  1,482  cubic  yards  rock  removed  from  channel,  '81,  1732.  Two  timber 
cribs  placed  at  entrance  to  canal ;  9,003  cubic  yards  mud  removed  from  canal ; 
grading  lock  grounds,  '81,  1734.  Provision  for  future  operation  of  canal,  '81, 
38S.    Operation  of  canal,  '81, 1734. 

1861-^82.  l,i)2  cubic  yards  rock  removed  from  channel.  '82.  1777,  1780.  352  cubic 
yards  stone  placed  for  embankment  protection,  '82,.  1777.  67,790  cubic  yards 
mud  removeid  from  canal ;  repairs  to  canal  embankment,  '82,  1781,  1783. 

1882-'83.  3,764  cubic  yards  rook  removed  from  channel ;  14,223  square  yards  riprap 
face  stone  laid  in  canal  embankment ;  preparations  made  for  raising  lower  lock 
walls :  repairs  to  Kuiding  cribs,  '83, 1415.  Bepair  of  canal  embankment,  looks, 
and  dredge;  100,000  cuoic  yards  mud  removed  from  canal,  '83,  1419.  1420. 
Operation  of  canal,  '83,  1416.  Preparations  for  construction  of  dry-dook,  '63, 
1423. 

1883-'84.  7,089  square  yards  riprap  protection  placed  on  canal  emlMMikment ;  east 
wing- wall  at  foot  of  canal  raised ;  2,380  cubic  yards  of  rock  and  2o,067  cubic 
varus  sand  removed  from  channel,  '84, 1577.,  1579.  824  cnbie  yards  of  rock  and 
77, 931  cubic  yards  sand  remove<l  from  canal  and  approaches,  '84.  1583.  Bo* 
pairs  to  dredge-boat  aud  lock  machinery,  '84,  1584.  Operation  of  canal,  '64, 
1580.    Progress  on  dry-dock,  '84,  1587,  1588. 

1884-^85.  4,608  cubic  ya  ds  riprap  sone  plac  d  in  cannl  embankment ;  west  wing- 
wall  at  foot  of  canal  raised  ;  1,814  cub  c  yards  rock  removed  from  channel,  '65, 

1699.  500  linear  /eet  canal  embankment  repaired ;  44.103  cubic  yards  of  de- 
posit dredged  from  canal  and  approaches,  '85,  1704.    Operation  of  canal,  '85, 

1700.  Progress  on  dry-dock,  '85, 17u7. 

1885^86.  5,'J84  square  yards  riprap  proteoti  n  placed  on  canal  embankment;  2 
gttiding-ori  bs  placed  above  ^uard-lock,  '86, 14G5.  65,97i  >  cubic  yards  of  deposit 
removea  from  canal  and  approaches;  repairs  to  lock  machinery  and  dredges, 
'66, 1473,  1474.  Operation  of  canal,  '86, 1468.  Progress  on  dry-dock,  '86, 1477. 
Cost  of  dredging  in  cana',  '86, 1474. 

1886-'87.  1,353  square  yards  of  slope  wall  laid  on  canal  embankment ;  1,313  cubic 
yards  stone  placed  along  foot  of  embankment ;  209  cubio  yards  rook  removed 
from  Nashville  Channel,  '87, 1640,  1642.  Operations  and  care  of  canal ;  78,537 
cubic  yards  dredged  from  canal;  repairs  to  canal  embankment,  '87, 1644,  164& 
Progress  on  construction  of  dry-dock,  '87,  1651,  1652. 

Frojects. 

The  project  of  1866  proposed  the  construction  of  a  closed  canal  about  8  miles  in 
leuffth.  reaching  from  Keokuk  to  Nashville,  and  an  open  canal  through  the 
rocKy  bed  of  the  river  for  a  distance  of  about  4  miles,  from  Nashville  to  Mont- 
rose. The  depth  of  water  to  be  obtained  was  from  5  to  6  feet,  '67,  36, 264,981, 
33'>.    See  also  index  Vol.  I,  page  197. 

Tbe  eloeed  canal  was  so  far  completed  in  1877  as  to  permit  passage  of  boats  and  was 
opened  to  navigation  on  Augfist  22, 1877,  '78,  101, 739, 742.  In  1880  it  was  pro- 
posed to  raise  the  side  walls  of  the  middle  lock  and  build  two  gntding-oriba  at 
the  guard- lock, '80,  1562;  '84, 1577.  In  1884  it  was  proposed  to  place  two 
sluices  opposite  the  largest  creek  to  prevent  silt  being  carried  into  the  oanal, 
'84,  1577 ;  '86.  1467. 

In  1882  Mi^.  Mackenzie  proposed  the  construction  of  a  dry-doek  in  conneetion  with 
the  canal  400  feet  long,  100  feet  wide,  and  located  on  the  river  side  of  the  oanal 
•boye  the  middle  lock.    Estimated  cost,  (125,000,  '83, 1422, 14*A 
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Projects— Conti  nuecL 
From  1856  to  iS&d  $4,517,950  had  been  appropriated  for  tl.e  cooBtruotioQ  of  the  oaaal 
find  channel  thrbngh  the  rapids,  |:^,500  for  the  maintenanoe  and  operation  of 
the  canal,  and  $108,750  for  the  constrnotion  of  a  dry-dock,  leaving  the  amoont 
required  to  complete  canal  project  $101,745,  and  the  dry-dock,  $16,850,  'SS, 
1467, 1409, 1478. 


DE9  PLAIN E8  R1V£R«  I£i£i«     (See  Illinois  and  Dbs  Plaines  ritebs 

III.) 


DETROIT  RIVER*  MICH.— iMPBOYBiODrT  ov. 

(Contiuaed  from  Vol.  I,  p.  180. 

AnproprlaliOBS. 

l»74-'79 $175,000 

1880 50, 000, '80,  2061. 

1881 50,000,  '81.2276. 

1882 60,000,  '82,  2374. 

1884 200,000,  '84,2075. 

1886 37,500, '86,  1844. 

Total 572,500 

1888 130,500,  act  of  August  11,  1888. 

List  of  appropriations  from  1874-'80,  '81,  2276. 
Contracts. 

1880.  (J.  F.  Dunbar,  for  rock  removal,  at  $7  and  $1  per  cubic  yard,  '81,  2S77. 

1881.  C.  F,  Dunbar,  for  rock  removal,  at  $7  and  r^l  per  cubic  yard,  '82,  2374. 

1882.  C.  F.  Dunbar,  for  rock  removal,  at  $7  and  $1  per  cubic  yard,  '83,  1883. 
1884.  Carkin,  Stickney  &,  Cram,  for  rock  removal,  at  $5.40  and  $1  per  cubic  yard, 

'85,  2168. 
1886.  Dunbar  &,  Sulliyan,  for  rock  removal,  at  $6  and  $1  per  cubic  yard,  '87, 2269. 
Enfrineers. 
Chief  ok  EyaiXEGus. 
Reports,  '80,  222;  '81,  303;  '82,  297;  '83,  305,  1885;  '84,  307;   '85.  331;  *86, 
326;  '87,  .93. 

EnGINKRRS  IX  ClfAltGK. 

Miy.  G.  Weitzel,  1874-'83.     li.ports,  '80,  2080;  '81, 5»75 ;  '82.  2373. 
Maj.  F,  U.  Farquhar,  1883.    Kepori,  '83,  1885. 

Lieut.  Col.  O.  M.  Poe,  1883-'—.    Reports,  '83, 1882;  '84, 2074 ;  '85.  2165;  '86. 1842: 
'87,  2266. 
Assistants. 
Capt.  B.  D.  Greene.    Report,  '80,  ^81. 
H.  A.  Lea vitt.    Repo .  t,  ^80,  2080. 

H.  Kallman.    Reports,  '81,  2277  ;  '82,  2374  ;  '83,  1883;  '84,  2076;  '85.  2166. 
Operations. 
1879-80.  12,121  cubic  yards  rook  broken,  8,401  cubic  yards  rock  removed  by  dredg- 
ing, '80,  2082. 
1680-'81.  5,065  cubic  yards  solid  rock  blasted,  10,775  cubic  yards  rock  dredged, '81, 

2277. 
1881-^82.  10,270  cubic  yards  solid  rook  and  199  cubic  yards  loose  rock  removed,  '88, 

2374. 
1882-'83.  7,190  cubic  yards  solid  rock  removed,  '83, 1884. 
18a3-'84.  656  cubic  yards  solid  rock  removed,  '84,  2076. 

18S4-'85.  8,369  cubic  yards  solid  and  32  cubic  yards  loose  rock  removed,  '85,  2166. 
1885-'86.  15,140  cubic  yards  solid  and  49  cubic  vards  loose  rock  removed,  '86,  1843. 
1886-'87.  14,544  cubic  yards  of  solid  and  144  cubic  yards  of  loose  rock  removed  ttom 
the  straight  channel;  total  amount  of  work  done  on  the  improvement,  '87) 
2367. 
Plans. 
By  Lieut.  Col.  Poe,  1885,  for  increasing  width  of  channel  to  400  feet,  at  an  additional 
cost  of  $167,986, '85,  2166,2167. 
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DETROIT  RITER,  MICH.— Continued. 
Projects* 

By  Col.  Weitzel,  1874,  for  improvement  of  Lime  Kiln  Crossing  by  excavation  throngh 
tbe  rock  of  a  carved  channel  300  feet  wide  and  20  feet  deep.    Estimated  coet. 
•1466,500,  '80,  i222.    Modified  in  1883  by  Maj.  Farqnhar  to  a  straight  channel 
of  the  same  dimensions,  at  an  additional  cost  of  $40,000,  '83, 1885;  '87,  2268. 
Redaction  of  ultimate  cost  of  the  work,  '86, 326 :  '87,  2268. 
In  1886  Col.  Poe  proposed  increasing  the  width  of  the  straight  channel  to  400  feet* 
at  an  estimated  cost  of  |16;j,000,'86, 1843;  '87, 2268. 
Surreys. 
Maps. 
'80,2082;  '81,  2278;  '82,  2374;  '83,  1882;  '84,  2074;  '85,  2168. 
Lime  Kiln  Crossing,  '86, 1843 ;  '87,  2267. 


Bl VIDIlf  O  CREEK*  MD.    Ezaminatioh  or. 

Eniritteers. 

CHiEr  or  Enoinbbbs. 

Report,  '84, 151. 
Enginbbrs  in  Charge. 
Lieat.  Col.  W.  P.  Cratghill.    Report,  '84,  962. 
Capt.  T.  Turtle.    Report,  '84,  963. 
Assistant. 
J.  L.  Seager.    Report,  '84,  963. 
Plans. 
In  1882  Lient.  Col.  Craighill  oonsidered  the  creek  worthy  of  improvement  but  did  not 
consider  the  work  a  public  necessity,  '84,  962,  963. 
Survef. 
Examn  nation  ordered  by  act  of  August  2, 1882.    Made  under  the  direetion  of  Lieut. 
Col.  Craighill  and  Capt.  Turtle,  '84,  962,  963. 


DOBOT  BAB,  OA.— Improvement  of. 

▲pproprlalioiis. 

1886. 110,000  from  appropriation  of  |20,000  for  improTing  AltamahA  Biyer,  '87, 1179. 
Commerce. 

Statistics  of  Darienport,  '87,  1182. 
Eni^ineers. 
Chief  of  Engineers. 
Report,  '87,  150,  154. 
Engineer  in  Charge. 
Col.  Q.  A.  Gillmore,  1886-^—.    Report,  '87,  1179,  1199. 

Lieut  O.  M.  Carter.    Report,  '87,  1181-1200. 
Physical  Characterlsticst 

Description,  '87,  1181-1200. 

Projects. 

By  Col.  Gillmore,  1887,  for  formation  of  a  channel  over  the  bar  by  propeller  sluic- 
ing, '87, 1181. 
Svrvejrs. 
Examination  ordered  by  act  of  August  5,  1886.    Made,  1886,  under  direction  of 
Col.  Gillmore,  '87, 1199. 


DOG  ISLAND  HABBOB,  FUli*— Examihation  ov. 

Engineers. 

Chief  of  Enginebrb. 

Reports,  '81,  189 ;  >82, 186. 
Engineer  in  Charge. 

Capt.  A.  N.  DamreU.    Report,  '82,  1314. 
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DOO  ISEiANO  HARBOR,  FI/A.— CoAfcinned. 

Plans. 

In  1882  Capt.  Damrell  cooBidered  that  the  existing  natoial  harbor  needed  no  l»- 
provement,  '82, 1314. 

Ordered  by  act  of  March  3, 1881.    Made  under  direction  of  Capt  DamieU,  '82, 1314 


DONALDSOIVTlLLfi,  I«A.    (See  Batou  La  Fobohb,  La.) 


DORCHEAT  BATOU,  £iA.     (See  Batoo  Logot,  Lakk  BistbnbaU}  ahd 

THE  I>ORCHSAT,  La.) 


DUBlKkVE  HARBOR,  IOWA.    (See  Mississippi  prom  SAUflT'PAUL  io 

Dks  Momss  Rapids.) 


DUBV^IUE,  IOWA— IcB^HASBOE  at. 

(Continned  from  Vol.  I,  p.  183.) 
Appropriations. 

1844-'7U $58,500 

1882 20,000, '83, 1407. 

1884 20, 000, '85,  1693. 

Cy  oHHcrcc* 
Neceuity  for  ice-harbor,  '82, 1769. 
Use  of  harbor  by  yessels,  '84, 1572. 
Contracts. 
1882.  B.  £.  Llnehan,  for  dredging,  at  19}  cents  per  onbic  yard,  '83, 1407. 
1884.  A.  J.  Whitney,  for  dredging,  at  11  cents  per  cnbic  yard,  '85,  1694. 
Engineers. 
Chebf  of  Enginebrs. 

Reports,  '82,  2:30;  '83,  237;  '84,  240;  '85,  262;  '86,  252;  '87,  222. 
Enginkbr  in  Charge. 
Mai.  A.  Mackenzie,  1880-'—.    Reports,  '82,  1769 ;  '83,  1406 ;  '84, 1571 :  '85, 1691 : 
'86,1426;  '87,  1656. 

Operations. 

1882-^83.  55,733  cnbic  yards  dredged,  '83,  1407. 
1883-'84.  37,062  cnbic  yards  dredged,  '84,  1571. 
1884-^85.  70,770  cnbic  yards  dredged,  '85,  1693. 
1885-'86.  45,927  cnbic  yards  dredged,  '86,  1426. 

1886-'87.  Operations  suspended  awaiting  action  of  railroad  company  in  filling 
areas  contignons  to  harbor,  '87,  222. 
Projects. 
By  M%).  Mackenzie,  1880,  for  the  formation  of  an  ice-harbor  by  the  formation  of  a 
dredged  basin  at  Waple's  Cut,  with  an  area  of  about  11  acres  and  a  low- water 
depth  of  6  feet.    Estimated  cost,  $40,000,  '82,  1770,  1771.    Area  increased  in 
1884  to  about  16  acres,  '84,  1572;  '87,  222. 
Surveys. 
Map. 
'84, 1572. 


DUCK  CREEK,  DEIi.— Improybmsnt  ov. 

(Continued  from  Vol.  I,  p.  184.) 
Appropriations. 

1880 $5, 000, '80, 590. 

1881 3, 000, '81, 788. 

1882 2,000/82,772. 

1888 10, 000,  act  of  August  11,  1888. 

Statement  of  appropriations,  '87,  831. 
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DU€K  CREEK,  I^EI..— Continaed. 

ComiHidncc* 

Advantagea  of  the  improTement,  '87,  849. 
Contracts. 

188L  F.  Pidgeon.  Jr.,  for  dredging,  at  26^  cents  per  oubio  yard,  '81,  789. 

1882.  American  Dredging  Company,  for  dredging,  at  35  cents  per  cnbic  yard,  ^82, 
772. 

1883.  American  Dredging  Company,  for  dredging,  at  94  cents  per  cubic  yard,  '83, 
G27. 

Enirlneers* 
CmsF  or  Enoinbsrs. 

Reports,  '80,  95;  '81, 124;  '82,  122;  '83,  122;  '84, 131;  '85,129;  '86,196;  '87, 
89,97. 
Enoiksbbs  IK  Chabob. 

CoL  J.  N.  Biaoomb,  1878-^82.    Reports,  '80, 590 ;  '81, 787. 

Capt.  W.  Lndlow,  1882-'83.    Report, '82, 772. 

Lient  Col.  G.  Weitzel,  1883-'84.    Report,  '83, 627. 

liaJ.W.H.Heaer,1884-'85.    Report, '84, 830. 

W.  F.  Smith,  U.  S.  Agent,  18*^5-^-^.    Reports,  '85,  876 ;  '86^'  869 ;  '87,  831,  847. 

J.  N.  Odiome.    Report,  '83, 628. 
C.  Humphreys.    Report,  '87,  848, 850. 
Op«raUoB8« 
I880^<^1.  Excavation  of  channel  8  feet  deep  with  a  width  of  from  50  to  95  feet  and 

a  length  of  600  feet,  '81,  787. 
1881-'82.  No  operations,  '82. 772. 

1882-'83.  7,198f  cnbio  yards  material  dredged,  '83, 627. 
1883-^87.  No  operations, '84,  830;  '85»  876;  '86,  859;  '87,  831. 
Plans. 
By  W.  F.  Smith,  1887,  for  the  improvement  of  the  channel  over  the  bar  at  the 
river's  month  to  a  depth  of  7  feet  at  low  water  by  the  constraoticii  «f  a  Jetty 
2,000  feet  long.    Estimated  cost,  from  |20,000  to  |53,300,  '87,  860. 
Projects. 
By  Col.  Macomb,  1879,  for  widening  old  "cut-off"  and  removing  shoals  by  dredg- 
ing.   Estimated  cost,  $19,000,  '79,  471-473. 
Revised.  1881,  by  Col.  Macomb,  for  excavation  of  an  8-foot  channel  thronffh  the  bar 
not  less  than  100  feet  wide;  also,  for  removal  of  shoals  in  the  crecK,  making 
the  entire  cost  of  the  project  |24,000,  '81,  128,  788. 
Snrweys. 
Made,  1880,  under  direction  of  CoL  Macomb,  '81,  787.    Examination  ordered  by 
act  of  August  6^  1886.    Made  under  direction  of  W.  F.  Smith,  '87,  847,  860. 


HITCK    ISliAllll    HARBOR,   CONHT.— Exaionatioh   vob   habboe  or 

Contmerce* 

No  local  commerce,  '84,  684. 
Necessity  for  harbor  of  refrige,  '87,  642. 
finyioeers. 

CHIBV  or  ENGINBBB8. 

Reports,  '84,  99;  '87,  56. 
Enginebba  in  Chabob. 
Mi^.  J.  W.  Barlow.    Report, '84,  684. 
Lent.  Col.  D.  C.  Houston.    Report,  '87,  641. 
Plans. 
By  MaJ.  Barlow,  1882,  for  the  formation  of  a  small  harbor  of  refhge  by  the  construc- 
tion of  a  breakwater  from  1,200  to  1,800  yards  in  length,  at  an  estimated  cost 
of  1200,000,  '84,  648.    Mo<liflcation  proposed  by  Lieut.  Col.  Houston  in  1886. 
Estimated  cost»  $463,540,  '87,  642. 
SnrweTB.  - 
Exammation  ordered  by  acts  of  August  2, 1882,  and  Angust  5,  1886.    Made  iwder 
the  direction  of  MaJ.  Barlow,  '84,  684,  and  under  the  direction  of  Lieut,  Col. 
Houston,  '87,  641. 
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HVCK  RIVEB9  TBI! If*— iJCTROVBinurT  or. 

(ContiDDed  front  Vol.  I,  p.  184.) 
Appropriations. 

1»«0 17,000, '80, 1681. 

1881 3.000, '81,  1868. 

1882 3,000,  '82,  1852. 

Commerce* 

Bttqniremeuto  of,  Ikirly  provided  for  by  preaeat  impToyement,  '86, 1523. 
lEngineem. 
CuiEr  or  Ekgineerb. 
Reports,  '80, 187,  190;  '81,  353;  '82,  247;  '83,  255;  '84,  255;  '85,  277;  >86,  269; 
'87,  233. 
Emoimerrs  is  Chabgk. 
Mi^.  W.  R.  KiDg,  1879-^86.    Reports,  '80,  1681;  '81,  1867;  '82, 1851;  '83, 1497; 

'84,  1651;  '85,1768. 
Lient.  Col.  J.  W.  Barlow,  1886-'—.    Reports,  '86,  1523 ;  '87,  1757. 

D.  L.  Siiblett    Report.  '80,  1682. 
Operations. 

id80-'81.  Boats  bnilt  and  55  snags  and  1,281  trees  remoTed  by  hired  labor,  '81j  1868. 

1881-'82.  1,005  snags  and  trees  cat  oat,  659  onbic  yards  excavated  from  channel,  and 
537  cnbio  yards  rook  quarried  and  plaoed  in  dams,  '82,  1852. 

1882-'83.  53  cabic  yards  of  rook,  567  of  gravel,  and  1,637  of  earth  excavated  from 
channel,  755  cubic  yards  stone  qnarried  and  plaoed  in  dams,  and  1,174  treea 
and  snags  removed,  '83,  14i^8. 

1883-'87.  No  operations,  '84,  1651;  '85,  1768;  '86,  1523;  '87,  1757. 
Physical  Characteristics. 

Condition  of  river,  character  of  obstructions,  etc.,  '80,  1683. 
Projects. 

By  MyiA.  King,  1879,  for  the  improvement  of  the  river  from  its  month  to  Centervilley 
a  distance  of  ^  miles,  by  rock  and  gravel  excavation,  construction  of  wing- 
dams,  and  removal  of  snags  and  overhanging  trees,  so  as  to  give  a  3-foot  navi- 
gation during  six  months  of  the  year.    Estimated  cost,  935,118,  '80,  1684. 
Surveys. 

Ordered  by  act  of  March  3, 1879.    Made,  1880,  under  direction  of  M%j.  King,  '80, 1681. 


DUGDEMOHrA  BIVER,  LA.--ExAMmATiON  or. 

Enirineers. 

Chief  of  Engikbbrs. 

Report,  '87,  203. 
Ekqinber  in  Charge. 
Capt.  J.  U.  Willard,  1887.    Report,  '87,  1489. 
Plans. 
Capt.  Willard,  1887,  reported  that  any  improvement  wonld  be  nnadviasble  and  not 
a  public  necessity,  '87,  1489. 
Surveys. 
Examination  ordered  by  act  of  August  5,  1886.    Made,  1887,  under  direetion  of 
Capt.  Willard,  '87, 1489. 


HULVTH  HARBOR,  UlllVlir.— iHPBOTxmnT  ov. 

(See  also  Superior  Bat,  Wis.) 

(Continued  from  Vol.  I,  p.  184.) 
Appropriations. 

1871-79 1261,049.20 

1880 25, 000. 00, '80, 1876. 

1881 40, 000. 00, '81, 2022. 

1962 45, 000. 00, '82, 2098. 
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MJLVTH  HABBOB,  RIINN.— Continaed. 

Appropriations— Continued. 

l«84..r- $45, 000. 00, '84, 1813. 

1886 56,260.00/86,1631. 

Total 472,299.20 

1888 80,000.00,actof  Aognatll,  1888. 

Abstract  of  appropriatloDB  from  1871  to  1886  with  method  of  ezponditmey  '80, 1876 ; 
'87, 1939. 
Commerce. 

Statistics,  '80, 1877*  '87, 1941. 
Contracts. 

1879.  Williams  &  Upham,  for  dredging,  at  14  cents  per  cnbio  yard,  '80, 1877. 

1880.  Williams  &,  Upbam,  for  dredging,  at  16  cents  per  cubic  yard,  '81, 2022. 

1881.  Williams  Sc  Upham,  for  dredging,  at  14  cents  per  cubic  yard,  '81,  2022. 

1882.  Williams  A,  Upham,  for  dredging,  at  16  cents  per  cubic  yard,  '83, 1616. 
1884.  Williams  A  Upham,  for  dredging,  at  14  cents  per  cubic  yard,  '85, 1940. 
1887.  Williams,  Upham  &,  Co.,  for  dredeiii^,  at  15i  cents  per  cubic  yard,  87,  1940. 

C.  S.  Baker,  for  repairs  to  piers  and  placing  buoys  and  construction  of  mb,  '87, 
1941. 
Enirineers. 
'  Chiief  of  Enginbbrs. 

Reports,  '80,200;  '81,268;  '82,264;  '83,272;  '84,271;  '85,294;  '86,287;  '87, 
253. 
BoABD  or  Enoinkess. 
Convened  at  Duluth  by  S.  O.  No.  3, 1881.    Report,  '81, 2026.    (M^.  Houston,  and 
Capts.  Mackenzie  and  Allen.) 
Enoinesbs  in  Charob. 
Maj.  C.  J.  Allen,  l878-'86.    Reports,  '80,  1875;  '81,  2019;  '82,  2095;  '83, 1613: 

'84, 1809;  '85,  1937;  '86,  1627. 
Capt.  J.  B.  Quiun,  1886-'—.    Report,  '87, 1935. 

ASSISTAKTS. 

T.  Shiels.    Report,  '80, 1878. 
6.  Wells.    Reports,  '82, 2098;  '84, 1816. 
Opemtions. 
1879 -'80.  168,508  cubic  jrards  material  dredged  from  inner  harbor  and  area  north  of 

canal;  repairs  to  piers;  150  linear  feet  revetment  built  at  Wisconsin  Point; 

16,666  cubic  yards  material  dredged  from  new  cut,  '80, 1879,  1880. 
1880-'81.  113,158  cubic  yards  material  dredged  from  inner  harbor;  repairs  to  south 

and  old  piers;  21,859  cubic  yards  material  dredged  from  between  piers,  81, 

2020. 
1881-62.  194,169  cubic  yards  material  dredged,  of  which  179,169  cubic  yards  were 

by  contract:  repairs  to  piers,  '82,  2099,  2100. 
1882-%3.  114,492  cuoic  yards  material  dredged;  1,170  linear  feet  decking  laid  on 

north  and  south  piers,  '83, 1614. 
1883-^84.  91,832  cubic  yards  material  dredged,  '84, 1816, 1817. 
1884-^85.  Pier-head  repaired;  173, 102  cubic  yards  material  dredged,  '85, 1937,  1938. 
1885-W.  63,186  cubic  yards  material  dredged ;  51  oords  stone  riprap  placed  in  south 

pier,  '86, 1629. 
1886-'87.  No  operations  mentioned,  '87,  1935-1941. 
Projects. 
By  Mi^.  Farquhar,  1874,  to  afford  by  dredging  a  16-foot  anchorage  in  the  harbor. 

Estimated  cost,  $269,739.25.  '74, 132 ;  ^80, 200. 
By  Board  of  Engineers,  1881,  for  maintenance  of  dredged  areas,  enlargement  of 

harbor  by  dredging  to  accommodate  vessels  drawing  16  feet,  and  maintenance 

of  piers  bordering  canal.    Estimated  cost,  $212,988.36,  '81,  2026;  '86, 1627. 
Revised  in  1884  by  M^'.  Allen,  making  total  cost  of  above  project  $305,424  '84, 1811 ; 

'86, 1628;  '87, 1940. 
Snrvevs. 
Of  harbor  made,  1880,  nnder  direction  of  Capt.  Allen,  '80, 1876. 

'82,2102;  '86, 1632;  '87, 1944. 


DUNKIRK  HARBOR,  HT.  Y.— Improvs^mbnt  or. 

(Continued  from  Vol.  I,  p.  186.) 
A  ppropriations. 

l827-'79 $430,946.43 

1880 10, 000. 00, '80, 2192. 


1 
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DUNKIRK  HARBOB,  N.  ¥.-€oiitiniMdL 

Appropriations—Continaed. 

Ibd4 $10, 000. 00,  »84, 2125. 

Ittd6 20, 000. 00, '86, 1876. 

Total 470,946.43 

1888 i5,ooo.oo,actof  Aiiitti>tn,  lesa 

LUI  of  appropriatioDS  Arom  1827  to  1880,  '61,  2418. 
Contracts* 

1H81.  G.  W.  White,  for  material  and  labor,  '81, 2419.    F.  B.  Qaj,  for  fron,  VI,  8419. 

1864.  Hingston  6l  Woods,  for  dredging  and  breakwater  repair,  '(BS,  2248. 

1887.  O.  Elias  &,  Brother,  for  timber,  '87, 2349.    D.  McNaaghton,  for  iron,  '87, 2349. 
Engineem. 

ChIBV  of  ENOimSERS. 

Reports,  *80,  229;  '81,  315;  '82,  309;  '83,  316;  '84,  320;  '85,  343;  '86,  338;  '87, 
304. 
Enoinerrs  in  Charob. 
MaJ.  W.  McFarland,  1878-'R3.    Reports,  '80. 2191 ;  '81, 2417 ;  '82, 2429. 
Capt.  M.  B.  Adams,  188.V84.    Report,  '83,  1927. 
Capt.  £.  Magaire,  1884-'85.     Report,  '84.  2124. 
Maj.  L.  C.  Overman,  1885-'86.    Reports,  '85,  2246;  '86,  1874. 
Capt.  F.  A.  Mahan,  188G-'— ,    Report,  '87,  2348. 
Operations. 
1879-'81.  No  operations  for  lack  of  funds,  '80,  2192;  '81,  2417. 
1881-'d2.  150  linear  feet  of  crib-work  placed  and  snperstruotnre  oommeneed,  ^82, 

2430. 
1882-'83.  No  operations  for  lack  of  fnnds,  '83, 1928. 
1883-»84.  No  operations,  '84,  2124. 

1884-'85.  13,318  cubic  yards  dredged  for  channel,  100  linear  feet  of  face  timbers  re- 
moved, '85,  2246. 
1885-'H6.  23,317  cubic  yards  material  excavated,  '86.  1875. 
1886-'87.  Repairs  to  west  breakwater,  '87,  2348.    History  of  work,  '87,  2348. 
Projects. 
By  Board  of  Engineers,  1870,  for  reconstmetion  of  "dnmmy "  crib  as  a  day  beacon, 
coustrnction  of  2,800  feet  of  breakwater  and  an  east  pier,  also  dredging  and 
blasting  in  the  channel  to  13  feet.    Estimated  cost,  $350,000,  '71, 216 ;  '80, 229; 
'81,315;  '87,2348. 
By  Capt.  M.  B.  Adams,  1883,  for  860  linear  feet  of  breakwater  extension.    Esti- 
mated cost,  160,200,  '83|  1928. 

Mapb. 
'81,2418;  '84,2124. 


DIIXBUBT  HARBOR,  HAS^.—Exaionation  ov,  ^87,  3L 


DWARII9II  Rf  VBR,  WASH.— Examinatioit  ov. 

Eoirineers. 

Chief  of  Enqinrers. 

Report,  '84,  342. 
Engineer  in  Charge. 
Capt.  C.  F.  Powell.    Report,  '84,  2296. 
Physical  Cliaracterlstics. 

River  described,  '84,  2296. 
Plans. 
In  1883  Capt.  Powell  considered  that  the  river  was  worthy  of  impiOTement  though 
not  a  public  necessity,  '84,  2297. 
Surveys. 
Examination  ordered  by  aot  of  Angnst  2, 1882.    Made  under  the  dliection  of  Capt. 
Powell,  '84,  2296. 


Jk. 
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SAOUS  HARBOR,  IIICH.—IifPBOVBifUiT  ov. 

(CoDtinaed  from  Vol.  I,  p.  189.) 
A  vpropriatlOBS. 

1866-^ l»7,oee 

CiMUractt. 

1885.  W.  P.  Raley,  for  remoTal  of  obstrnotioiia;  lUUMtisfaotory  progreas  of  oontraot, 
'85, 1970. 
Engineers* 
Chibf  of  Exoinxbrs. 
Reporta/80,  SOS;  '81,  fm;  '82,  967;  '83,  S75;  '84,  S74;  ^85,  297;  '86,  SM;  '87, 
257. 
Enginkvrs  in  Charge. 
Lieut.  Col.  Henry  M.  Robert,  1871-^83.    Reports,  '80, 1900;  '81, 2036;  '88, 2115. 
Capt.  F.  A.  Hinman,  1883^84.    Report,  '83, 1632. 
Lieat.  Col.  J.  W.  Barlow,  1884-^.    Reports,  '84, 1828;  '85, 1970. 
Capt  C.  E.  L.  B.  Davis,  1885-'—.    Reports,  '86,  1641 ;  '87, 1970. 
OnemliMM. 
1879-'80.  No  operations,  '80,  1900. 
1880>'81.  Stone  filling  pat  into  ipiidiiigHsrib^  '81,  97L 
1881-'82.  No  operaUons,  '82,  267. 
1882-'83.  Slight  repairs  made  to  gaid^g-crib«,'83,  275. 
1883-'84.  No  operations,  '84,  274. 
1884-'85.  Removal  of  bowlders  from  channel,  '85,  1970. 
ISS.'WSe.  Completion  of  remoTsl  of  bowlders,  '86, 1644. 
1886-'87.  No  operations,  '87,  1970. 
Projects. 
The  project  was  completed  in  1879  at  a  cost  of  $93,000.    As  carried  ipto  effict  it 
consisted  in  opeaing  a  channel  130  £aet  wide  and  14  feet  deep  through  the 
rocky  reef  obstructing  the  entrance  to  the  harbor  and  definiujz  the  entrance 
through  the  reef  by  a  guiding-crib  on  each  side  of  the  channel,  ^9, 1480  ;  '87, 
1970. 


EAST  BAT  AMD  BLACKWATER  RITER,  FLA.-Examikatioh  of. 

(See  Blackwatbr  ahd  East  Bat,  Fla.) 


EAST  CHESTER  €REEK,  M«  T.— iMFitOYSMSMT  or 

(Continued  from  Vol.  I,  p.  191.) 

A  ppre^riatlons. 

1873-'79 $50,500 

1880 3, 590, '80,  513. 

1886 10, 000, '86^  664. 

1888 5, 000,  act  of  August  11, 1888. 

hint  of  appropriations  from  1873  to  18S0,  '81,  641. 
Contracts* 
1883.  .J.  D.  Flannery,  for  dredging,  at  27  cents  per  cubic  yard,  '84,  730. 
1887.  Frank  Pidgeon  Dredging  Company,  for  dredging,  at  26iV  oants  per  cubic  yazd, 
'87,  630. 
Enirlneers. 
Chikf  of  Enginkbrs. 

Reports,  '80,  83;  »81,  102;  '82,  103;  '83,  102;  '84,  107;  '85,  98;  '86,  91;  ^87,53. 
Enoinekbs  in  Charge. 
Col.  J.  Newton,  1878-'83.    Reports,  '80,  511 ;  *81,  640 ;  '82,  663. 
Lieut.  Col.  G.  L.  OUlespie,  1883-'86.    Reports,  '83,  563 ;  '84,  728 ;  '85,  738. 
Lieut.  Col.  D.  C.  Houston,  1886-'—.    Reports,  '86,  663 ;  '87,  628. 
Operations* 
1883-'84.  18,236  cubic  yards  material  dredged,  '84,  729. 
1884^86.  No  operations  for  lack  of  funds ;  '85,  738 ;  '86,  663. 
1886-^'87.  Proparations  for  drodging  in  Yicinity  of  Tower  Dock ;  history  of  opera- 
ations, '87, 629.  *    ^  f  J        ^ 


I 
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fiA8T  CHESTER  CREEK,  M.  T.-Continiiad.  !| 

Projectt. 

By  Col.  NewtoDy  1872,  for  proriding,  by  dredgin^^  and  rock  reaoTal.  a  ohaonel  9  feet 
deep  at  high  water  from  Pelham'e  Bridge  to  a  poiat  3,080  teet  above  Ijock- 
wood's,  a  oistaDoe  of  3  miles,  that  part  or  ohaBDel  above  Lockwood'e  to  aerre 
as  chaDDel  and  tidal  baain.    A  modification  oi  1873  conoiated  of  propoeed  timber 
dikes  5,800  feet  in  length  to  oonAne  ohanneL    Eatimated  coet.  |136,500,  '72, 
.815;  *73,  039;  '77,  249;  '8^  663. 
In  1887  the  estimate  of  coet  was  raised  to  $221,100,  '87,  628. 
Surrejrs, 
Examination  of  channel  depths.    Made,  1882,  under  direction  of  CoL  Newton,  '82, 

663. 
Maps. 
'8«^664. 


EASTOM  POIlf  T  HARBOR,  RtD.— ExAXiNATioir  ov. 

(See  also  Trbad  Hayxv  Cbbsk«  Md.) 

Enfflnecrs. 

Chikf  of  Enginskbs. 

Report,  '85,  137. 
Engimbbr  in  Charob. 

W.  F.  Smith,  U.  8.  Agent.    Report,  '85,  890. 
Assistant. 

W.  P.  Smith.    Report,  '85,  890. 

Plans. 

In  1884  W.  F.  Smith  considered  that  the  improvement  alreadvmade  on  Tread 
Haven  Creek  was  all  that  was  required  at  this  locality,  '85,  890. 
Surreys. 
Examination  ordered  by  act  of  Jaly  5, 1884.    Made  under  direotion  of  W.  F.  Smith. 
'85,  890. 


EASTPORT,  IOWA.    (See  Missouri  Riyrr  brtwrrn  mouth  and  Sioux 

City.) 


EAST  RIVER,  N.  ¥•  — Examination  for  thb  removal  of  i^bdobs  nkar 

FOOT  OF  Tenth  btrbbt. 

Chief  op  Engineers. 

Report.  '87,  67. 
Engineer  in  Charge. 
Lieut.  Col.  W.  McFarland.    Report,  '87,  758. 
Plans. 
In  1887  Lieut.  Col.  McFarland  considered  that  the  removal  of  the  ledge  near  the 
foot  of  Tenth  street.  New  York,  to  the  depth  of  20  feet  would  cost  about  |B00,000, 
and  that  the  cost  was  too  great  for  the  interests  involve^,  '87,  760. 

Surveys. 

Examination  ordered  by  act  of  August  5, 1886.    Made  under  direction  of  CoL  McFar- 
land, '87,  758. 


*  EAST  RIVEB,  IV*  ¥•— Improvement  of,  at  HAix  Oatb. 


(Continued  from  Vol.  I,  p.  192.) 
Appr«prlatioH8. 

185^-'79 12,558,200 

1880 200, 000,  »80,  499. 

1881 200,000, '81,  024. 

1882 250, 000, '82^  649. 


L 
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EAST  RlTfiR,  IV.  T.-Oontiniwd. 

AppropriationfiH- Continoed. 

1884 t:J60, 000, '84,  692 

1886 112, 600, '86,  CTS 

Total 3,680,700 

1888 250,000,  act  of  Aagaat  11,1888, 

List  of  appropriations  from  1868  to  1886,  '86,  678;  '87,  694. 
Contracts* 
1885.  KeDdrock  Powder  GompaQy,  for  copper  cartridge  oases,  225,000  poands  raoka- 
reck.  *84, 719.    R.  W.  Warren,  for  50,000  poands  of  dynamite,  *85, 719.    Atlantic 
I^re«glog  Company,  for  rock  removal  at  Flood  Rock,  at  $3.19  per  ton,  '86,  678. 
Eni^ineers. 
Chief  of  £nqin]sbb8. 

Reports,  '80,  81 ;  '81,  98 ;  '82,  99 ;  '83,  94 ;  '84,  100 ;  '85,  96 ;  '86,  95 ;  '87,  59. 
Enginbers  in  Charge. 
Gen.  J.  Newton,  1866-^85.    Reports,  '80,  496:  '81,  021:. '82,  649:  83,  533:  '84, 

689*  '85  715*  '86  680. 
Lieut!  Col  *  W.  kcFarland,  1885-'—.    Reports,  '86,  675;  '87,  689. 
Assistants. 
Capt.  J.  Meronr.    Reports,  '80,  499 ;  '84,  692. 
R.  Stone.    Reports,  '80,  503;  '81,  627 ;  '82,  653. 
Lient.  G.  MoC.  Derby.    Reports,  '82,  651 ;  '83,  536 ;  '85,  720, 724,  734. 
UperatioBS. 
1879-'80.  At  Hallet's  Point  15,195  tons  of  broken  rock  removed  by  contract.    At 
jPlood  Rock  4,346  linear  feet  of  galleries  driven,  removing  12,941  cubic  yards  of 
rock :  removal  of  small  rock  near  North  Brothers  Island ;  Diamond  Reef  removed 
to  a  depth  of  86  feet ;  3,596  cubic  yards  rock  and  bowlders  removed  from  Frying 
Pan,  Shell  Drake,  and  Diamond  reefs,  '80,  496-505. 
1880-'81.  At  Hallet's  Point  9,824  tons  of  broken  rook  removed  by  contract.    At  Flood 
Rock  7,312  linear  feet  of  galleries  driven,  removing  18,080  cubic  yards  of  rook ; 
1,096  cubic  yards  rock  removed  from  Heel  Tap  and  North  Brothers  Reef,  '81, 
621-628. 
1881-'d2.  At  Hallet's  Point  8,549  tons  of  broken  rock  remOTod  by  contract.   At  Flood 
Rock  6,453  linear  feet  of  galleries  driven,  removing  21,690  cubic  yards  rock ; 
2,112  cubic  yards  rock  removed  from  Heel  Tap  and  North  Brothers  Reef,  '82, 
646-654. 
1882-^.  Completion  of  rock  removal  at  Hallet's  Point.    At  Flood  Rock  204  linear 
feet  of  galleries  driven,  removing  14,206  cubic  yards  of  rock;  666  cubic  yards 
rock  removed  from  Pot  Rock  and  Frying  Pan,  '83,  533-542. 
1883-'84.  Active  operations  suspended  for  lack  of  funds,  '84,  689,  6^2. 
1884-'85.  At  Flood  Rock  1,488  linear  feet  of  galleries  driven,  removing  9,819  cubic 
yards  of  rock,  and  completing  all  work  preparatory  to  charging  and  exploding 
the  mine,  '85, 715-722.    Removal  of  Pilgrim  Rock  to  a  depth  of  24  feet,  '85, 734. 
Experiments  with  explosives  made,  '85,  724. 
1885-'86.  Mine  under  Flood  Rock  fired  October  10,  1885,  '86, 675,  688.    Details  of 
charging  and  explosion,  '86,  660.    558  tons  of  rock  removed  from  channel  at 
Negro  Heads  and  Hen  and  Chickens ;  28,622  tons  of  rock  removed  from  Flood 
Rock  by  contract,  '86, 676, 679,  688.    Summary  of  work  done  from  1875  to  1886, 
'86,  690. 
1886-'87.  34,956  cubic  yards  of  rock  removed  in  widening  Newton  Channel  and  in 
cutting  away  the  northern  end  of  Flood  Rock,  '87, 59, 691, 694.    Details  of  cost 
of  rock  removal,  '87,  691,  692. 
Physical  Characteristics. 
Observations  on  transmission  of  earth  waves  at  explosion  of  Flood  Rock,  '86,  691- 
717. 

Projects. 

In  185i-'52,  under  an  appropriation  of  |20,000,  an  effort  was  made  to  improve  navi- 
gation through  Hell  Gate  by  the  removal  of  rock  through  the  aid  of  surface 
blasting.  '68, 732.  The  project  for  the  improvement  of  Ilell  Gate  was  proposed 
by  Col.  Newton  in  1867.  It  was  subsequently  modified  in  1868,  1874.  1880,  and 
1884  by  extending  it  to  embrace  the  removal  of  other  reefs  in  the  East  River. 
It  now  includes  the  removal  to  a  depth  of  26  feet  at  mean  low  water  of  all  the 
dangerous  reefs  in  Hell  Gate,  Diamond  Reef,  and  North  Brothers  Island  Reef 
in  the  East  River,  the  removal  of  Coenties  Reef  to  25^  feet  and  a  number  of 
small  rocks  in  the  shoaler  parts  of  the  channels;  also  the  construction  of  sea- 
walls on  Great  and  Little  Rocks,  Hog's  Back,  and  Holmes  Rock.  Estimated 
cost,  $5,139,120,  '68,  741-745:  '70,  437;  '71,  725;  '72,  803;  '74,  ii,  164;  '76,  i, 
243;  '80,497;  '84690;  '86i  95. 
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EAST  RIYER,  If .  T.-Contlnii6d. 

Svnrejs. 

Maps. 
Progrees  sketoh  of  Flood  Book,  '80,  496:  '81,  682:  '82,  646;  '83,  533:  '85.  735. 
Hell  Gate  sod  approachee,  '85,  735 ;  '8^,  688.  ,        ,        ,  oj,,  #aa. 

Flood  Rook,  '86,  666. 


ECHO  HABBOB,  IVEW  BOCHEI.LE,  N.  T.— iMPROYXMurr  or. 

(Contlniied  from  Vol.  I,  p.  196.) 
Appropriations. 

167&-'?5 113,000 

1880 3, 000, '80,  514. 

1881 3, 000, '81,  648. 

1882 3,000, '82,665. 

Total 28,000 

Statement  of  appropriations,  '87,  6S5. 
Contracts. 

1881.  G.  W.  TownMQd,  for  remoTal  of  a  part  of  Slioepahead  Beef,  '82,  666. 
Engineers. 
Chibf  of  Enoinssbs. 
Reports,  '80,  83;  '81,  103;  '82,  104;  '83,  97*;  '84, 104 ;  '85,  89;  '86,  89;  '87,  58. 

ENGINKSBS  IN  CHABGK.  lit 

Col.  J.  Newton,  1875-'84.    Reports,  '80,  513;  '81,  641 ;  '82,  664;  '83,  546. 
CapL  J.  Merenr,  1884-'85.    Report, '84,  708.  ,   ~,  wh>. 

Lieat  Col.  W.  Morarland,  1885-'86.    Report,  '85,  661.  • 

Lient.  Col.  D.  C.  Houston,  1886-'—.    Reports,  '86,  656 ;  '87,  624. 
One  ratio  ns. 
1879-'80.  Removal  of  "  Start  Rock  "  completed,  '80,  513. 
18a>-'81.  No  operations. 

1881-'82.  506  onbic  yards  rock  removed  Arom  Sheepshead  Reef,  '82,  665. 
1882-'87.  No  operations,  '83,  545;  '84,  709;  '85,  668;  '86,  656;  '87,  685. 
Projects. 
By  Col.  Newton,  1875,  for  removal  of  Sheepshead  Reef  and  "  Start  Book  "  to  a  depUi 
of  9  and  6  feet,  respectively.    Modified  in  1878  for  removal  of  '< Start  Rook"  to 7 
feet  deoth.    Estimated  cost,  $38,955.38,  '76,  864;  '86,  656:  '87.  684 
Surveys. 
Mats. 
'80,  513 


EDElf  TO]f  BAT  AUTD  HABBOB,  IV.  C— iMPBoyxiaMT  of. 

(Continaed  from  Vol.  I,  p..  196.) 
Appropriations. 

l«78-'79 15,000 

1884 10, 000, '84,  1036. 

1886 2,000,  '86,  964. 

Contracts. 

1886.  T.  P.  Morgan,  for  dredging,  at  14  cents  per  cubic  yard,  '85,  1039. 
Engineers. 

CUIBF  OF   EnGINKBBS. 

Reporto,  '80,  121;  '84,  168,  177, 1074;  '85,  159;  '86,  154;  '87,  122. 

ENGINBBB0  IN  CHARQB. 


Capt.  C.  B.  Phillips,  1879-'80.    Report,  '80.  830. 
Capt.  F.  A.  Hinman,  1884-'—.    Reports,  '84, 
87,  9o9. 


eports,  '84,  1035,  1071  ,•  '85,  1038 ;  '96,  963 ; 

AsaiSTANT. 

G.  H.  Elliot.    Report,  '84,  1074. 
Operations. 

1879-[80.  3,260  cubic  yards  material  dredged  and  5  cypress  stumps  removed,  '80, 

1884-'85.  29,000  cubic  yards  material  dredged  from  channel  and  baain,  '^|  1039, 


SIT£RS   AND   HARBORS.  191 

EBBBTT^Hr  BAT  AND  HABBOB,  If.  C.—Coatinaed. 

Operations— ConliD  aed. 

180r>-'86.  17,(>43  esbia  yards  material  dredged  from  channel  and  basin,  '86,  963. 

1806~'87.  No  operotiens  and  none  reqaired,  '87,  969. 
Projects. 

By  8.  T.  Abert.  1875,  for  improvement  of  Edenton  Harbor  and  Bay  by  excavation 
of  obannel  850  yards  long,  100  feet  wide,  and  9  feet  deep ;  also  a  turning  basin 
at  the  wharves.    Estimated  cost,  $12,650,  '79,  '80,  91,  (196 ;  121. 

From  1878-^84  $5,000  was  appropriated  and  expended  on  this  project. 

In  1883  Capt.  Mercur  proposed  widening  the  channel  to  150  feet  at  the  outer  and 
200  feet  at  the  inner  end ;  also  the  completion  of  the  turning  basin  with  an 
area  of  about  12  acres,  at  an  estimated  cost  of  $18,000,  '84,  1073, 1074 ;  '87,  122. 

Surveys. 

Ordered  by  act  of  August  2, 1882.    Made,  1883,  under  direction  of  Capt.  Mercur,  '84, 

1072. 
Maps. 
'86,964. 


EDOABTOW^lf  HABBOB  ANB  90 VTH  BEACH,  MASS.— Subybt 

or. 

(Continued  from  Vol.  I,  p.  197.) 
AppropriatioiiS. 

18;i6-'79 $23,725.27 

Commerce. 

Justification  of  the  improvement,  '82,  578. 
Engrineers. 
C^iEF  OF  Engineers. 

Reports,  '81,  89 ;  '82,  89. 
Engineer  in  Charge. 
Lieut.  Col.  G.  K.  Warren.    Report,  '82,  566. 
Physical  Characteristics. 

Locality  described,  '82,  567. 
Plans. 
Various  plans  hitherto  proposed,  '82,  569. 

By  Col.  Lient.  Warren,  1882,  for  the  formation  of  a  dredged  obannel  through  South 
Beach  300  feet  wide  and  6  feet  at  mean  low  water^and  the  protection  of  the 
channel  by  a  pile  jetty  on  the  west  side  of  the  channel.    Estimated  cost,  $39,000, 
'82,  578. 
Surveys. 
History  of  previous  surveys,  82,  568. 

Ordered  by  act  of  March  3, 1881.    Made  under  the  direction  of  Lient.  Col.  Warren, 
'82,  566,  574. 


EBISTO  BITEB9  S.  C— IMPROYSMKNT  OF. 

Appropriations. 

1882 $8, 000, '83,  889. 

1884 5,000, '84,  1094. 

1886 3, 000, '86,  1084. 

1888 5,000,  act  of  Augusta,  1888. 

Engrineers. 
Chief  of  Engineers. 

'80,  132;  '81,  179;  '83,  174;  '84,  180;  '85, 181,  191;  '86,  179;  '87, 143, 154. 
Engineer  in  Charge. 

Col.  Q.  A.  Oillmore,  1880-'—.    Beports,   '81,   1138;  '83,  887;  '84,  1092;  '85, 
1190;  '86,  1082;  '87,  1143. 
Assistants. 

Capt.  J.  C.  Post.    Report,  '81.  1140. 

Capt.  T.  M.  Bailey.    Reports,  ^83,  889 ;  '84,  1094. 

Lieut.  F.  y.  Abbot.    Reports,  '85,  1192;  '87,  1145. 
Operations. 
AH  operations  by  hired  labor. 
1882-'83.  77  snags,  124  piles,  and  248  overhangtng'^trees  removed,  '83,  888. 
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EDISTO  RlTEBy  S.  C— CoDtina«d« 

Operations— Continaed. 
1883-'B4.  40  piles,  57  Boags,  aud  101  overhangiog  trees  removed,  '84,  1093. 
1884-'8.'>.  5,798  overbangiug  trees  cut  down,  4,942  snags  removedr  and  banks 

trimoied,  '85,  1191. 
1885-'86.  No  operations,  '86,  1082. 

1886-'87.  5,1«U  trees,  logs,  stnmps,  and  snags  removed,  5  outlets  closed,  and  1  cut- 
off cleared,  '87,  1144,  1146. 
Physical  Characteristics. 
Geographical  description,  '81,  1138, 1141. 

Projects. 

By  Col.  Qillmore,  1H80,  for  enlargement  and  clearance  of  channel,  formation  of  new 
channels  across  necks  of  bends,  shutting  off  lateral  channels,  removal  of  logs, 
snags,  and  pile  obstructions;  also  removal  of  sand  and  clay  shoals,  and  con 
strnction  of  deflecting  jetty.    Estimated  cott,  133,385^  '81, 1140;  '86, 180;  '87, 
1143. 

Surveys. 

Ordered  by  act  of  J  nne  14, 1880.    Made,  1880,  under  direction  of  Lieut.  CoL  Gillmore, 

'81,  1138. 
Col.  Gillmore  charged  by  act  of  July  5,  1884,  with  preliminary  examination  of 

North  Fork  of  £disto  River  in  counties  of  Orangeburgh  and  Lexington,  '85,  191. 
Examination  of  North  Fork  of  Edisto  River  ordered  by  act  of  August  5,  1886,  '87, 

154. 


ISLiaSABETH  RIYEB,  M.  J.— Impbovemknt  or. 

(Continued  from  Vol.  I,  p.  196.) 
A  ppropHatiens. 

1879 17,500 

1880 7, 500, '80,  545. 

1881 4,000, '81,707. 

1882 8, 000, '82,  698. 

Total 2r,000 

Commerce. 

Importance  of  improvement,  '82,  698. 
Contracts. 

1879.  E.  O.  Brown,  for  dredging,  at  37  cents  per  cubic  yard,  '80,  545. 

1880.  T.  H.  Benton,  for  dredging,  at  |1.05  per  cubic  yaJrd,  '81,  707. 

1881.  T.  H.  Ben  ton,  for  dredging,  at  1 1.05  per  cubic  yard,  '82,  698. 

1882.  F.  C.  Somers,  for  dredging,  at  63  ceuts  per  cubic  yard,  '83,  581. 
Engineers. 

Chief  of  Enoinbbrs. 

Reports,  '80,  88;  '81,  HI;  '82,  112;  '83, 108;  '84,  115;  '85,  106;  '86,  110;  '87, 
69. 
Engxnebbs  in  Charge. 

Lieut.  Col.  N.  Michler,  1880-'83.    Reports,  '80,  545;  '81,  706. 

Lieut.  Col.  G.  L.  Gillespie,  l88.J-'86.    Reports,  '83,  581 ;  '84,  748;  '85,  754. 

Lieat.  Col.  W.  McFarland,  1886.     Report,  '86,  785. 

Lieut.  G.  McC.  Derby,  1886-'—.     Report,  '87,  76a 
Operations. 
1879-'80.  7-foot  channel,  60  feet  wide  and  4,110  feet  long,  excavated,  '80,  545 
1880-'81.  9,200  cubic  yards  material  dredged,  '81,  706. 
1881-'82.  3,3:)5  cubic  yards  material  dredged,  '82,  697. 
18d2-'83.  4,14*2  cubic  yards  materia]  dredged,  '83,  581. 
1883-'84.  6,952  cubic  yards  material  dredged,  '84,  748. 
1884-'85.  No  operations;  project  completed  according  to  present  requirements  of 

commerce,  '85,  754. 
History  of  operations,  '86,  785. 
1886-^87.  No  operations,  '87,  768. 

Projects. 


67,  482,  483. 

Estimate  increased  in  1881  by  Lieut.  Col.  Michler  to  |43,160  from  increased  coat  of 
dredging,  '81,  707 ;  '87,  768. 
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ELK  BIYEB.  HID.— Improtxmbkt  ov. 

(Continxied  from  Vol.  I,  p.  900.) 
Approprimik^uB. 

1874-^9 tlO.OOO 

ISaO 10,000, '80,  623. 

1881 :.-..      6,000,  '81,  856. 

1882 6,500,  »82,  841. 

Total 31,500 

Contracts. 

1880.  G.  H.  Ferris,  for  dredging,  at  24  cents  per  oabio  yard,  '81,  865« 

1881.  G.  H,  Ferris,  for  dredging,  at  33^  cents  per  oabio  yard,  '81,  855. 
1883.  G.  W.  Parsons,  for  dredging,  at  3L  cents  per  cubic  yard,  '83,  667. 

Chief  of  Enoixekrs. 

Reports,  '80.99;  '81,  131;  '82,  1^;  '83,  132;  '84,  140;  '85,  132. 
Engineers  in  CHAiiaE. 
Lieat.  Col.  W.  P.  Craighill,  1873-'85.    Reports,  '80,  622 ;  '81,  853 ;  '82,  840  ;  '83, 

666  *  '84  889. 
W.  F.' Smith,  U.  S.  Agent,  1885-'—.    Report,  '85,883. 
Operations* 
1879-^80.  15,565  cnbic  yards  material  dredged,  '80,  622. 
1880- '81.  22,557  cubic  yards  material  dredged,  '81,  854. 
188L~'82.  11,139  cnbic  yards  material  dredged,  '82,  840. 
1882-'d3.  Old  dike  removed  and  bank  sloped  back,  '83,  667. 
l88:}-'84.  Work  of  dredging  and  removal  of  old  pier-head  continned,  '84,  890. 
1884-85.  Dredging  and  pier  removal  completed,  '85,  883,  884. 
Projects. 
By4jieut.  Col.  Craighill,  1873,  for  the  formation  of  channels  6  feet  deep  at  low  water 
and  75  feet  wide,  by  dredging  and  diking  in  the  Big  Elk  from  Cedar  Point  to 
Eikton,  and  in  Little  Elk  as  far  as  Barnett's  Wharf.    Estimated  cost.  $36,000, 
'74,  15,82,83;  '80,622. 
Amended  to  inclnde  8-foot  depth,  dike  renewal  and  crib  removal,  increasing  the 
estimate  to  |38,600,  '81, 854,  855. 
SunrefS. 
Resnrvey  made  in  1883,  '83,  667. 


EI^K  BIYEB,  TBNN.  AND  ALA.— Examination  ov. 

Enplneers. 

Chief  or  Enoinexbs. 

Report,  '85, 279. 
£ngikebr  in  Charqe. 

Maj.  W.  R.  King.    Report,  '85, 1771 
Plans. 
In  1884  Maj.  Ein^  considered  that  until  the  completion  of  the  Muscle  Shoals  Canal, 
Tennessee  River,  the  mouth  of  the  Elk  River  would  be  inaccessible  and  there- 
fore not  worthy  of  improvement,  '85,  1771. 
Survefs. 
Kxammation  ordered  by  act  of  July  5, 1884.    Made  under  direction  of  Maj.  King, 
•85, 1771. 


EliK  BITBB,  W^.  YA.--IMPBOVXMXNT  or 

(Continued  from  Vol.  I,  p.  200.) 
AopropHatioiis. 

ltt75-'79 110,500 

1880 5,000, '80,  691. 

1881 5,000, '81,  917. 

1882 2,000,  '82.931. 

1886 1,500, '86,  1598. 

Total 24,000 

1888 3,000,  act  of  August  11, 1688. 

1443  EN 13 
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EE.K  RIVER,  W.  VA.— Gontinaed. 

Commerce. 

ObfttruotioQs  to,  arising  from  lock  and  dam  at  Charleaton,  '80,  692 ;  '82,  931  ;  '83, 
716;  *84,  937;  '85,  1853;  '86,  1599. 

Bncroacliments. 

River  obstructed  by  mill-dams,  '80,  692.    Dilapidated  condition  of  corporate  lock 
and  dam  near  Charleston  makes  it  an  obstruction  to  navigation,  '82,  L43,  9.U, 
93:^;  '83,716;   84.937. 
Recommendation  by  officer  in  charge  that  all  operations  be  suspended  until  this 

obstruction  is  remedied,  '82,  934;  '83,  716;  '85,  1858. 
Act  of  the  ScAte  legislature  providing  for  the  removal  of  dams,  '87,  1923. 
Eui^ineers. 
Chikv  of  Em^qinesrs. 
Reports,  '80,  108;  '81,  147;  '82,  143;  '83,  147;  '84,  150;  '85,  286;  '86,  281;  '87, 
251. 
Engineer  in  Charge. 
Lieut.  Col.  W.  P.  Craighill,  1876-'—.    Report,  '80,  690;  '81,  917;  '82,  931 ;  '83, 
716;  '84,  936;  '85,  1857;  '86,  1598;  '87,  1923. 

A^flflTaT  A  NTS 

Lieut.  T.  Turtle.    Report,  '80,  692,  695. 
Capt.  E.  H.  Ruffner.     Reporis,  '81,  917;  '82,  931. 
A.  M.  Scott.     Reports,  '84,  936;  '85,  1858;  '86,  1599. 
Ijeiral  Proceedini^fli. 

Towards  removal  of  obstructing  lock  aud  dam  near  Charleston,  '84, 937 :  '85,  1856 ; 

'86,  1598. 
Act  of  State  legislature  providing  for  removal  of  dams,  '87,  1923. 
Operations. 

l879-'80.  Removal  of  rocks,  trees,  and  gravel  bars,  '80,  109,  693. 

1880-'81.  Removal  of  rock  and  construciion  of  gravel  and  stone  dikes  at  shoals,  '81, 
147,  917. 

1881-'8i.  Formation  of  chutes  and  dikes  at  shoals,  '82,  731. 

1882-'83.  Operauons  suspended  awaitftig  action  of  corporate  interests  towards  rem- 
edying obstruction  u-om  lock  and  dam  at  Charleston,  '83,  716. 

1883-'84.  Removal  of  rocks  from  chauuel.  '84, 936. 

1864-'85.  Removal  of  obstructions  from  channel,  '85,  1858. 

18a5-'H6.  No  operations  for  lack  of  funds,  '86,  1598. 

l886-'87.  No  operations,  '87,  1923. 

Projects. 

By  MaJ.  Cralgbill,  1875,  for  an  improvement  of  channels  through  shoals  to  a  depth 
of  10  or  12  inches  at  low  water  by  cutting  sluice-ways  12  feet  wide;  also  the 
removal  of  rocks,  suags,  and  overhanging  trees.  Estimated  cost,  $100,000,  '76, 
ii,  166,  171;  '79,  555;  '80,  091;  '81,  147;  '85,  286. 

linnrious  effect  of  corporate  lock  and  dam  at  Charleston,  '82,  932,  934 ;  ^83,  147: 
'85,  1858. 

Act  providing  for  its  removal,  '87,  192:). 


EmPIRE  BAY,  IVI€H.— Examination  gv. 

Chirp  of  Enoinbbrs. 

Reports,  '80,  221 ;  '81,  301. 
Enoineer  in  Charob. 

Maj.  F.  Harwood.  1880.    Report,  '81,  2258. 
Physical  Characteristics. 

Description  of,  '81,  2259. 
Plans. 

(1)  By  Maj.  Harwood,  1881,  for  harbor  at  North  Bar  Lake,  with  channel  of  entrance 
200  feet  wide  and  15  feet  deep,  to  be  accomplished  by  1,800  linear  feet  pile  and 
brush  pier  and  dredging.     Estimated  cost,  160,000,  '81,  2260. 

(2)  Or  for  harbor  at  South  Bar  Lake,  with  channel  of  entrance  200  feet  wide,  with 
depth  of  10  feet,  to  be  accomplished  by  1,400  linear  feet  pile  and  brush  pier  20 
feet  wide  and  dredging.    Estimated  cost,  $42,000,  '81,  2261. 

Surveys. 

Ordered  by  act  of  June  14, 1880.  Made,  1880,  under  direction  of  Maj.  Harwood,  '81, 
225a 
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EfflPIBE,  liAKE  MICHIGAJV— WiTU  a  vikw  to  cutting  ▲  oha2(nkl 

A0BO68  THB  BAR  FBOM  LaXB  MICHIGAN  TO  BaB  LAKB. 

lEngineem* 

Chibf  of  Enoinbbbs. 

Report.  '87,  286. 
Engineer  in  Charge. 

Capt.  D.  W.  Lockwood,  1887.    Report,  '87,  2209. 
PhyMcal  CharacteristicB. 
DeBoriplion  of  present  harbor  at  Empire,  '87,  8210. 

Plans. ' 

Capt.  Loekwood,  1887,  considere  the  excavation  of  ench  a  channel  ae  purely  local 
in  importance  and  does  not  regard  the  locality  as  worthy  of  improvement,  '87, 
2210. 
Surreys. 

Examination  ordered  by  act  of  August  5,  1886.    Made,  1887,  under  direction  of 
Capt.  Lookwood,  '87,  2211. 


ENTRANCE   TO  CVHIBEBLAND   SOUND,  FL.A.  AND  OA.    (See 

CC7MBBRLAND  SOUND,  Ga.,   IMPROVEMENT  OF  BNTRANCB.) 


ERIE  (Prbsqub  Isle)  HARBOR,  PA.— Improvement  of. 

(Continued  from  Vol.  I,  p.  iJOl.) 


A  ppropriatieas. 

182;W79 


J616.367.23 

1880 25, 000.  00. '80,  2186. 

1881 20, 000. 00, '81,  2334. 

1882 20. 000. 00, '82,  2417. 

1884 50, 000.  00,  '84,  2122. 

1886 37, 500. 00,  86, 1880. 


1888^ 


Total 768,867.23 

'  Protection  of  Presque  Isle  ^ 

Er^MPr^ue  'fsYeV  Harl      ^'  ^'  ^  [  act  of  August  11, 1888. 

bor,  Pa 23,000.00j 

Statement  of  appropriations  from  18SK3,  with  method  of  expenditure,  '83,  1926. 
Contracts. 

1879.  Hemenway  &.  Hayes,  for  pier  construction,  '81,  2187 ;  amended,  '81,  2331. 
Cleveland,  6rown  &  Co.,  for  pier  construction, '80,  2188.  O.  J.  Jennings,  for 
dredgiuff,  at  15  cents  per  cubic  yard,  '80,  2189. 

1880.  G.  W.  ft  A.  F.  McKenzie,  for  pile  jetty  construction, '80.  2188.  H.  H.  Hine, 
for  pier  construction,  '81, 2334 ;  annnlf^d,  '81,  2331.  H.  B.  Strong,  for  pier  cou- 
S^ruction,  '81,  2335.  J.  Barnett,  for  iron,  '81,  2334.  O.  W.  ^  A.  F.  McKeusie, 
for  pier  construction,  '81,  23:)5. 

1881.  G.  Talbot,  for  dredging,  at  23  cents  per  cubic  yard,  '81,  23;^. 

1882.  J.L.Linn,  for  removal  and  replacement  of  old  Buperstructure,  '82,  2418.  J. 
L.  Linn,  for  dredging,  at  22^  cents  per  cubic  yard,  '82,  241d. 

1886.  J.  Rooney,  for  dreaging,  at  26  cents  per  cubic  yard,  '87,  2346. 

1887.  D.  McNaoghton,  for  iron,  '87,  2346.    G.  Ellas  &.  Brother,  for  timber,  '87,  2346. 
engineers. 

Chief  of  Engineers. 
Reports,  '80,  228;  '81,  313;  '82,  308, 2420 ;  '83,  316 :  '84, 319 :  '85,  344 ;  '86, 339 ; 
'87,  304. 

BOABD  OF  ENGINEEBS. 

Convened  by  S.  O.  No.  49,  C.  of  £. ,  1882,  *82, 2422.    The  Board  did  not  consider  the 
danger  imminent  of  a  break  through  the  peninsula  of  Presque  Isle,  '82,  2422. 
Engineers  in  Charge. 
Mi^.  J.  M.  Wilson  1878-^83.     Reports,  '80,  2172  ;  '81,  2331 ;  *82,  ^14, 2422. 
Capt.  M.  B.  Adums,  l8d:V-'84.    Report,  '83,  1923. 
Capt.  £.  Magnire,  1884-'86.    Reports,  '84,  2120;  '85,  2253;  '86^  1879. 
Capt.  C.  F.  Palfrey,  1886.    '87,  2343. 
Capt.  F.  A.  Mahan,  1886-'—.    Report,  '87,  2343. 
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ERIE  HARBOR,  PA.— Oontinned. 
Operations. 

History  of  the  vork»  '80,  2172 ;  '82,  2423. 

1879-'B0.  102,763  cubic  yards  sand  dredged  from  channel ;  10  anaes  remoTed.  *80, 

2182. 
1880--'81.  160  linear  feet  crib- work  placed  in  north  pier  and  150  linear  feet  on  south 

pier;  455  linear  feet  superstructure  rebuilt  on  south  pier;  11,808  linear  feet 

piling  driven  in  spur-jeities ;  2,000  linear  feet  bruah  aud  stone  protection  re- 
newed, '82,  2332. 
1881~'82.  North  pier  extended  242  linear  feet  and  riprapped  with  1,200  tons  large 

stone ;  strengthened  by  driving  oak  piles  along  380  linear  fbet  of  channel  face ; 

south  pier  extended  423  linear  feet ;  25,000  cubic  yards  material  dredged,  '82, 

2415. 
188'J- 8^).  t)H5  linear  feet  north  pier  HuperHtrncture  rebuilt  and  90  feet  redecked : 

18,000  cubic  yards  sand  dredged;  193  pile8  driveu  for  catch-saud  jetty ;  pile 

protection  at  neck  of  peninsula  completed,  '83,  \iH4. 
1883-'84.  Extension  of  jetty  at  eiistern  end  of  peuiusula,  '84,  2121. 
18^4-'85.  Minor  repairs  to  north  pier  aud  south  breakwater,  '85,  225.*^ 
188r)-'d4i.  No  operations,  '86,  lfc79. 

188*>-'H7.  Dredging  between  and  iu  front  of  piers,  '87,  :^04,  2344. 
Pbysicnl  Characteristics. 

Retro^ra«ie  movement  of  shore-line,  '82,  2420,  2423. 
Projects* 
Projects  for  this  improvement  from  its  inception  iu  182!^  have  been  directed  to  the 

formation  of  a  harbor  in  Prestiue  Isle  Bay  with  a  protected  channel  across  the 

entrance  to  the  bay.    The  aggregate  appropriations,  including  1886,  have  been 

$Tt)8,H67.2:5. 
In  I88(i  (-apt.  Maguire  estimated  that  $84,120  would  b^^  required  to  extend  the  pier 

to  the  16-foot  curve  and  maintain  a  chunuel  16  feet  deep  between  the  harbor 

and  deep  water  in  the  lake,  '86,  339. 
Surveys. 
Beach  line  surveyed,  '80,  2184. 
Exaiiinatiou  of  harbor,  1881,  '81,  23:«. 
Examination  of  outer  beach  of  peninsula,  1881,  '81,  2333. 
Survey  of  peninsula,  '85,  2253. 
Maps. 
'81,  2338 ;  '84,  2122. 


MBIA  AND  CONECUH  RIVEBS,  ALA.  AND  FIiA.-IiiPKOVE. 

MKNT  OF. 

(Continued  from  Vol.  I,  p.  204.) 
Appropriations. 

lWi3-^6 ^10,500 

1880.  Escamba 8, 000, '80,  1082. 

IHHI.  Escambia »      5,  (H>0, '81,  1 199. 

1882.  Escambia  and  Conecuh....     12,000, '82,  1278. 
1884: 

Escambia 3,000, '84,  1198. 

Conecuh 12, 000,  '84,  1200. 

1886.  Escambia  and  Conecuh ....     12, 000,  '86,  1176. 

Total 62,500 

1888 10,000,  actof  August  11,  1888. 

Coiuracts. 

1881.  VV.  A.  Alexander,  for  dredging,  at  47^  cents  per  cubic  yard,  '81,  1290. 

Eng^ineers. 

Chikf  of  Ekginkers. 

Reports,  '80,  137;  '81,  185;  '82,  182;  '83.  194;  '84,  202;  '85,  205;  '86, 203;  '87. 165. 
Enginkkrs  in  Charge. 

Maj.  A.  N.  Damretf,  1878-'b5.     Reports,  '80,  1082;  '81,  1198;  '82,  1277;  '83,  1006. 

1007*  '84   1197. 
Capt.  K.  L.'Hoxio,  188,5-'~.     Reports,  '85,  1309;  '86,  ll7r>;  '87,  1273. 
Operatioas. 

1881-82.  Channel  3,240  feet  long,  100  fet;t  wide,  und  r.^  feet  deep  at  mean  low  water 

dredged  through  the  bar  (Escambia),  '82,  1277. 
1882-'83.  1/216  trees,  snags,  and  stumps  removed  (Conecuh),  '83,  1007. 
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CSCAllIBIill  AlVD  COHrECUII  BIVEBS,  ALA.  AND  FLA.-Con't'd. 

Operations — Continued. 

ldb3-'84.  SnagS)  trees,  and  obstrucUond  removed  tfaroughoat  85  miles  of  river 
( Escambia),  '84, 1 198.  Obtftractions  removed  from  33  miles  of  river  (Conecuh), 
•84,  1199. 

1884-'65.  15, 472  snags  and  trees  removed  (Conecuh),  '85,  1310. 

1885-'86.  10.943  loos,  sna^s,  and  trees,  and  105  cubic  yards  rock  removed  from 
Conecun  and  Escambia  rivers,  '86,  1175. 

1886-^87.  2,569  trees,  logs,  and  stumps,  and  45  cubic  yards  of  rock  removed  from 
channel,  '87,  1274. 
Projects. 

By  Capt.  Damrell,  1879,  for  the  improvement  of  the  Escambia  River  from  mouth 
to  State  line,  by  dredsine  a  channel  150  feet  wide  and  5^  feet  deep  at  mean 
low  water  through  the  bar  at  the  mouth,  the  removal  of  snags  and  similar 
obstructions,  and  by  shore  protection  and  wing-dam  construction  to  obtain  a 
&-foot  low-water  channel  throughout  the  lengtn  of  the  river.  Estimated  cost, 
$25,000.  '79,  853,  856;  '80,  1082. 

In  1882  |12,000  was  appropriated  for  the  Escambia  and  Conecuh  rivers,  when  it 
was  proposed  to  extend  navigation  to  Indian  Creek,  273  miles  above  tne  mouth 
of  the  nver,  by  removal  of  obstructions,  closing  ont-ofif,  and  rook  removal,  at 
an  additional  estimated  oost  of  $62,430  over  the  estimate  of  1879,  '83, 1007 :  '87, 
1273. 

Surveys. 

Maps. 
'84, 1198. 


lETO^WAa  BIYEBy  OA«— Improybiixnt  or 

(Continued  from  Vol.  I,  p.  205.) 
Appropriations. 

1876-'79 $10,000 

Commerre. 

Cost  of  improvement  greater  than  would  be  justified  by  the  advantages  to  be  de- 
rived, '80,  1693. 
Enirin^ers« 
Chibf  ov  Engikkkrs. 

Reports,  '80,  189;  '81,  256;  '82,  250. 
Enginxbr  m  Chabob. 

MaJ.  W.  R.  King,  1879-^82.    Reports,  '80,  1693,  1694;  >81, 1874;  '82, 1858. 
Assistants 
Lieut,  w!  L.  Marshall.    Report,  '80,  1694. 
£.  Ruhl.    Report,  '80,  1695. 
l^eg'islatton* 
Transfer  made  by  act  of  August  2, 1882,  of  balance  ($8,700)  remaining  from  Etowah 
River  appropriation  of  1876  to  Coosa  River  improvement,  ^82, 1858. 
Ptaysical  Characteristics. 
Description  of  river,  '80,  1694. 
Plans. 
By  Mai.  King,  1879.  for  improvement  of  63  miles  of  river,  giving  a  navigable  ohan- 
nel  4  feet  deep,  by  oonstrnction  of  27  locks  and  dams.    Estimated  cost,  $2,^^^6,663, 
*&0,  1698.    Improvement  not  considered  justifiable,  '80, 1693. 
Surreys. 
Ordered  by  act  of  Jane  18, 1878.    ICade,  1879,  under  direction  of  BfaJ.  King,  '80, 1694. 


BXBTEB  BITEB,  If.  H.— iBfPROVBMKNT  or. 

(Continued  from  Vol.  I,  p.  266.) 
Appropriations. 

1880 $20, 000, '80,  343. 

1881 15, 000, '81,  497. 

Contracts. 

1881.  T.  S^onds,  for  dredging,  at  $1.06,  and  46  cents,  and  47  cents  per  cubic  yard. 
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EXETER  RITER,  M.  H.-Coiitinued. 

Engineers* 

Chief  of  ENonncsRs. 

Reports,  *80,  68;  'dl,  70;  '82,  70. 
Engineer  in  Chakqe. 

Col.  G.  Thorn,  187&-'d2.    Reports,  '80,  342;  '81,  496;  '82,  604. 

LefTislaClon. 

Porchane  of  right  of  way  for  projected  cnt-off  at  the  Ox-Bow,  '81,  497. 
Operatlens. 
1880-'H1.  47,060  cobio  yards  material  dredged  and  sunken  wrecks  remoyed  by  hired 
labor,  completing  projected  improvement,  '81,  497. 
Projects. 
By  Col.  Thorn,  1875,  for  a  channel  40  feet  wide  and  12  feet  deep  at  mean  high  water 
to  Ox-Bow,  and  thence  (with  10-foot  depth  at  mean  high  water  and  9ie  same 
width),  by  a  ont-off  through  Ox-Bow,  to  npper  wharves  at  Exeter,  by  dredging 
and  removal  of  bowlders.    Estimated  cost,  $34,000,  '75,  ii,  427. 429, 430 ;  '81,  496. 


FAIRI^EE  CREEK*  HID.—Subvet  OV. 

[|5,000  appropriated  by  act  of  Angast  11, 1888.] 
Envlneers* 
Chief  of  Enoinebrs. 

Report,  '87,  97. 
Engineer  in  Charge. 

W.  F.  Smith,  U.  8.  Agent,  1886.    Report,  '87, 864. 
Assistant. 
C.Hamphreys.    Report,  '87,  864. 
Physical  CliaracterisCics. 

Description  of  the  creek,  '87,  b55. 
Plans. 
By  W.  F.  Smith,  1887,  for  excavation  of  a  channel  across  the  bar  at  month  of  creek 
7  feet  deep  and  100  feet  wide.    Estimated  cost,  |15,450,  '87,  866. 

Hurveyu* 

Ordered  by  act  of  Angnst  5,  1886.    Made,  1887,  under  direction  of  W.  F.  Bmith, 
'87,  855. 


FAIRPORT  HARBOR,  OHie—lMPROVBMEiiT  of. 

CCon tinned  from  Vol.  I,  p.  206.) 
Aapr^Brialioiis. 

fi^-^9 $229,123.53 

1880 3, 000. 00, '80,  2154. 

1881 10, 000. 00, '81,  2321. 

1882 10, 000. 00, '82,  240a 

1884 10, 000. 00, '84,  2109. 

1886 18, 750. 00, '86^  1870. 

Total 280,873.53 

1888 10, 000,  act  of  Augusta,  1888. 

Contracts. 

1881.  D.  M.  Averill,  for  pier  repairs,  '81,  2321. 

1882.  E.  H.  French,  for  dredging,  at  27  cents  per  cubic  yard,  '82.  3409. 

18H2.  J.  Bennett,  for  iron,  '83,  1915.    C.  T.  Dennis,  for  pier  eztenalon,  '83, 1914. 

1885.  W.  E.  Rooney,  for  dredging,  at  21^  cents  per  cubic  yard,  '85,  2236.    0.  D. 
Merry,  for  pier  extension  and  repairs,  '85,  2236. 

1886.  W.  J.  Starkweather,  for  dredging,  at  28  cents  per  cubic  yard,  '87,  2384.    L. 
P.  Smith,  for  repair  to  piers,  '87,  2324. 

1887.  Kerr,  Stang  &.  Gillmore,  for  pier  extension,  '87,  2324. 
Bnylneers. 

Cbibf  of  Enoineers. 
Reports,  '80,  227;  '81,  311;  '82,  305;  '83,  313;  '84,  317;  '85,  341;  '86^  336;  '87, 


felVEBS   AND   H ARBORS.  199 

tAIRPORT  HARBOR,  OHIO— Continaed. 
£nsinc^i^S — Continned. 

KN6INRER8  IN  CilARGB. 

Maj.  J.  M.  Wilson,  1878-'8;5.     Keporte,  '80.  2147 ;  '8X,  2320 j  '82.  2407. 
Maj.  L.  C.  Overman,  188J-'— .    Eoporth,  '83, 1914;  '84,  2108;  '85, 2235;  '86, 1888; 
'87,  2:i24. 
Operations. 
History  of  operations,  '80,  2147;  '86,  336. 
1879-'H0.  575  linear  feet  east  v>ier  Buperstrncture  rebnilt,  6,975  onbic  yards  material 

dredged  from  bar,  and  repairs  to  piers,  '80,  2153. 
1880-'81.  No  operations, '81,  2:^20. 
18bl- 82.  376  linear  feet  east  pier  superstructure  rebnilt  and  extensive  repairs  made ; 

10,000  onbic  yards  material  dredged  from,  channel  through  bar,  '82,  2407. 
1882-83.  Four  cribs  completed,  '83,  1914. 
18d3-*84.  West  pier  extended  160  feet  and  settled  part  rebailt;  minor  repairs  to 

east  pier,  '84,  2109. 
1884>'85.  10,082  cubic  yards  material  dredge<1,  '85,  2236. 

1885-'86   £ast  pier  extended  80  feet,  west  pier  superstructure  repaired,  '86, 1869. 
188(>-'87.  4,930  cubic  yards  dredged  from  channel  through  bar  and  between  the 
'piers ;  repairs  made  to  piers;  oxtension  of  east  pier  iu  progress,  '87,  2324. 
Private  and  Corporate  Work. 

Dredging  by  Poinesville  and  Yonngstown  Railroad  Company,  '80,  2153. 
ProJe<!t6« 
By  Capt.  Maurice,  1825,  for  removal  of  bar  at  mouth  of  river  by  coDstmotion  of 
parallel  piers  2(K)  feet  apart,  extending  out  to  a  depth  of  10  feet,  the  west  pier 
to  be  longer  than  the  east  and  to  flare  to  the  westward.    Estimated  cost, 
1^6,997.81,  '80,  2147. 
For  extensions  and  changes  in  original  project  see  historv  of  work,  '80,  2147. 
In  1879  the  west  pier  had  reached  a  total  length  of  about  1,060  feet  and  the  east 

pier  1,250  feet,  '81,  2320. 
By  Maj.  Wilson,  1880,  for  extension  of  west  pier  500  feet  and  east  pier  600  feet^ 
renewal  of  superstructure,  and  dredging  in  channel  to  maintain  a  depth  of  15 
feet  at  harbor  entrance.    £8timate<l  cost,  $80,300,  '80,  2153.    Increased  in  1882 
to  $93,000,  '82,  2407 ;  '87,  2325. 
Surveys. 
Examination  of  harbor,  1881,  '81,  2320.    Survey  of  harbor,  1882,  '82,  2407. 
Maps. 
'81,2320. 


FALKNER'S  ISIiAND,  COBIIV.— Examinatiok  vob  bbmamwater  at. 

Commerce. 

Necessity  for  harbor  of  refuge  at,  '85,  706. 

Chief  of  Enoinkrrs. 

Report,  '85,  96. 
Knoineer  in  Charge. 

I^ieut.  Col.  W.  McFarland.    Report,  '85.  707. 

Phrsieal  €b«nieteH«tic0. 

Locality  described,  '85,  707. 
Plans. 
By  Lieut.  Col.  McFarland,  1884,  for  the  constrnotion  of  two  breakwaters,  each 
about  600  yards  long,  covering  an  anchorage  area  of  120  acres,  with  a  depth  of 
15  feet.    Estimated  cost,  |70O,O0O,  '85,  70:^,  709. 
Surveys. 
Exammation  ordered  by  act  of  July  5, 1884.    Made  under  direction  of  Lient.  CoL 
McFarland,  '85,  707. 


PAXILS  OP  THE  OHIO  BITEB— Improykmrmt  ov  natigation  at. 

(See  Ohio  River,  Falls  of.) 
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FAIXS  OF  SAINT  ANTHOIf T,  MiMifMippi  IMver.    (See  Mississippi 

RiTBB,  PBBSBBTATIOR  OP  THB  FALLS  OP  SaIKT  ANTHOHY.) 


FAIiMOUTM  HABBOB,  MAM.— Examihation  op. 

Fnglneeps. 

CaxBP  OP  ENamRXBs. 

Beport,  '87,  43. 
ExfanrBKR  in  Charob. 
Mig.  W.  R.  LiTermore,  1866.    Beport^  '87, 507. 
Phjrncal  Charactertotlcs. 

DesoriptioD,  '87,  567. 

Plans. 

M^J.  Liyermore,  1886,  reports  that  he  does  not  consider  the  improTement  Jnstifled 
by  its  prospeotiye  benefit  to  commerce,  '87,  568. 
Sopreps* 
Kxammation  ordered  by  act  of  Aagast  5,  1886.    Made,  1886,  nnder  diieetion  of 
Mi^.  Liyermore,  '87,  567. 


FAWN  CBEEK)  IIX. — ExAMiNAiioir  op,  with  a  visw  to  ooAXiBXQ  tbm 

OOUBSX  op  THB  SAMH. 

Engineers. 

Chief  op  Enoinebrs. 
Report,  '87,  277. 
.  Engineer  in  Charob. 

Min.  T.  H.  Handbnry,  1886.    Report,  '87, 2171. 
Physical  Cliaracteplstics. 

Description,  '87,  2171.. 

Plans. 

Mbj,  Handbnry,  1886,  reports  the  improvement  as  not  called  fan  by  the  neoessitieB 
of  commerce,  '87. 2171. 

Examination  ordered  by  act  of  Angnst  5,  1886.    Made,  1886,  nnder  direction  of 
Maj.  Handbnry,  '87,  2171. 


FEATBDBB  BIYBB,  €AI«.    (See  Sacbambmto  and  Fhathbr  riybrs.) 


FEBNAlffDilf  A  AND  SAINT  IOHN'8  BIFBBS,  FliA.    (See  Saint 

John's  and  Fbrnandina  riybrs.) 


FINHAIiliOWAT  BITEB,  FI.A.— ExAXiNAnoN  OP. 

Envineeps. 

Chibp  op  Enqinbbrs. 

Reports,  '80,  141 ;  '81, 189;  '82, 186. 
Enginbbr  in  Ghargb. 

Capt.  A.  N.  Damrell.    Report,  '82, 1901. 
Assistant. 
P.  Robinson.    Report,  '82,  1.301. 
Plans* 
By  Capt.  Damrell,  1881,  for  improvement  from  the  month  to  head  of  Dead  River, 
a  distance  of  12  miles,  by  removal  of  snch  snags  and  trees  as  may  interfere 
with  rafting  logs.    Estimated  cost,  |500,  '82,  1302. 
Surveys. 
Ordered  by  act  of  Jnne  14,  1830.    Made,  1881,  nnder  direction  of  Capt.  Damrell, 

Da,  X«5UI. 


RIVEB8   AND  HARBORS.  201 

FI8H-WATS  AT  GREAT  FALI.S  OF  POTOJflAC  RITFB.    (See 

PoTOMAO  River,  pish-wats  at.) 


FITE-JHILE  RIYEB  HABBOB,  COmir.— examination  ov. 

[|5,000  appropriated  by  act  of  August  11, 1888.] 
Commerce* 

Preseut  and  prospeetiyei  "S?,  640,  641. 
EniSrtneers. 
Chief  of  Enginxbbs. 

Report,  '87,  56. 
Enoinsbr  in  Chargb. 
Lieut.  Col.  D.  C.  Honston,  1886-^—.    Report,  '87,  639. 
Phf  steal  Characteristics. 

Description  of  the  harbor,  '87,  639. 
Plans. 
By  Lieut.  Col.  Houston,  1886,  for  deepening  the  harbor  and  approaches  by  a  chan- 
nel 100  feet  wide,  8  feet  deep  at  mean  low  water,  and  6,000  feet  long.    Esti- 
mated first  oosty  $25,000,  with  |1,000  for  annual  maintenance^  '87,  641. 
fSTnrFefs. 
Examination  oidei^ed  by  act  of  August  5,  1886.    Made,  1886,  under  direction  of 
Lieut.  Col.  Houston,  '87,  639. 


FlilllT  BITEB,  GA.— IMPBOVBMXNT  of. 

(Continued  £N>m  Vol.  I,  p.  808.) 
Appropriations. 

1878-79 117,000 

1880 20, 000, '80, 1075. 

1881 16,000, '81,  1188. 

1882 25, 000, '82, 1263. 

1884 20, 000, '84,  1173. 

1886 20, 000, '86^  1164. 

Total 117,000 

1888 20,000,  act  of  August  11.188a 

List  of  appropriations  previous  to  1880,  '80;  1073. 
Commerce. 

Jostifloation  of  improvement,  '83,  977. 
Eni^ineers. 
Chief  of  Enoiniebbs. 
Reports,  '80, 134;  '81,  182;  '82, 178;  '83»  188;  '84, 196;  '85,  201;  '86^  199;  '87, 
167, 171. 

Mai.  A.  N.  Damiell,  1873-'85.    Reports, '80, 1073;  '81,  1186;  '82,  1261 ;  '83,  975; 

'84  1170. 
Capt.'R.  l!  Hoxie,  1885-^—.    Reports,  '85, 1296;  '86^  1162;  '87,  1278, 1290. 

■ASSIST  A  TCT 

P.  M.  Slaughter.    Report,  '87, 1290. 
Operations. 

1879-'80.  1,282  cubic  yards  rook  and  103  snags  removed;  2  barges  built  and  1  re- 
paired.'80^  1074. 

1880-'81.  390  linear  feet  of  dam  built ;  2,393  cubic  yards  rock  removed,  '81, 1187. 

1881-'o2.  2,627  cubic  yards  rock  removed;  350  linear  feet  stone  dam  built;  3,460 
snags  and  trees  cut  and  removed,  '82,  1262. 

1882-^83.  4,821  trees  and  snags  removed ;  2,439  cubic  yards  rock  removed,  '83,  976. 

1883-'84.  2,392  snags  removed :  2,964  cubic  yards  rock  removed,  '84,  1171. 

ld84-'85.  12,961  snags  and  2,202  cubic  yards  rock  removed,  '85,  1299. 

188&-'86.  1,254  snags  and  5,477  cubic  yards  rook  removed,  '86^  1163. 

1886-^87.  3,232  trees,  logs,  and  snags  and  4,261  cubic  yards  of  rock  removed,  '87 
1280. 

Plans. 

By  Capt.  Hoxie.  1887,  for  an  extension  of  the  improvement  from  Montezuma  to 
Old  Agency  oy  the  removal  of  obstructions.  Estimated  cost,  |25,000,  '87, 1290, 
1291. 
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FLIVT  BIV£R,  GA.— Continiied. 

Projects. 

By  Capt.  Damrelly  in  1^3,  modified  in  1880  after  more  detailed  sarveys,  for  low- 
water  navigable  channel  3  feet  deep  and  100  feet  wide  from  month  of  river  to 
Albany,  GtA.,  a  dist-ance  of  105  miles,  and  a  navigable  channel  for  light-draagbt 
steamers,  at  moderate  stages  of  water,  from  Albany  to  Montezama,  a  distance 
of  100  miles,  to  be  secured  by  removal  of  snags,  scouring  bars  by  works  of 
contraction,  and  cutting  through  rock  reeft.  £stimaAed  cost,  $199,962,  '73, 
707,  721;  '80,  1073;  '86^  1102;  '87,  li^8. 

Surveys. 

Examination  from  Montesnma  to  Old  Agency  ordered  by  act  of  August  6, 1886. 
Made  under  direction  of  Capt.  Hoxie,  '87, 1390, 


FlilTSHUlO  BAT»  If.  T.— Improtxmbzvt  ov. 

(Conthmad  from  Vol.  I,  p.  208.) 
Appropriations. 

18f9 180.000 

1880 IB,  000, '80,  509. 

1881 10.000,  '81,  633. 

1882 6,000,  '82,  659. 

1884 10, 000, '84,  725. 

1886 10, 000, '86b  662. 

Total 70,000 

1888 15,000,  aet  of  August  11,  1888. 

Statement  of  appropriations,  '87, 635. 
Commerce. 

Opposition  of  Newtown  citizens  to  dike  construction,  '80. 508. 
Contracts. 

1879.  H.  l)n  Bois  Sl  Sons,  pile-dike  oonstrnction,  '80,  509. 

1880.  W.  Flannery,  for  dredging,  at  17  cents  per  cubic  yard,  '81, 633. 

1881.  C.  M.  Pratt,  for  dredging,  at  24  cents  per  cubic  yard,  '82.  659. 

1882.  H.  N.  &  A.  J.  Beardsley.  for  dredging,  at  19i  cents  per  cnbic  yard,  *83.  560. 
18M.  H.  Dn  Bois's  Sons,  for  dredging,  at  18  cents  per  cubic  yard.  '85.  667. 
1886.  P.  8.  Ross,  for  dredging,  at  17-i^  cents  per  cubic  yard,  '87.  636. 

£nfflneers. 
Chief  of  Enoikbbrs. 

Reports,  '80.  82;  '81, 100;  '82,  101;  '83,  101;  '84,  106;  '85,  90;  '86,  91;  '87,  65. 
Enginkers  in  Charge. 

Col.  J.  Newton,  1878-'83.    Reporte,  '80,  508 ;  '81.  631 :  '82,  657. 

Lient.  Col.  G.  L.  Gillespie.  1883-^H5.    Reports.  '83,  559 ;  '84,  724. 

Lieut.  Col.  W.  McFarland,  1885-'86.    Report,  '85.  666. 

Lieut.  Col.  D.  C.  Houston,  1886^^.    Reports,  '86.  661 ;  '87. 634. 

Operations. 

1879-'80.  3.057  linear  feet  pile-dike  built,  '80,  508. 

1880-^81.  Channel  6,000  feet  long  and  66  feet  wide  dredged  from  6-foot  depth  on  East 

River  side  to  corresponding  depth  at  Flnshing.  '81.  632. 
1881-^82.  36,000  cubic  yards  material  dredged.  '82,  657. 
1882-'83.  31,959  cubic  yards  material  dredged,  '83.  560. 
188:W84.  No  operations,  '84,  724. 
1884-^85.  44,633  cubic  yards  material  dredged,  '85.  667. 
1885-^86.  No  operations,  '86.  662. 
1886-^87.  26,630  cnbio  yards  material  dredged  from  channel  leading  up  the  bay  and 

creek  to  Flushing ;  history  of  past  operations,  '87,  635. 

Projects. 


at  mean  low  water.    Estimated  oosti  |173,500,  '79.  62,  385,  387 :  '86.  661:  '87, 
634. 
Surveys* 
Maps. 
'85,666 


RIVERS    AND    JTARBORS.  203 

FORESTFILIii:    HARBOR,    LAKE    RITROIV,   SIICH.  -  Examina- 
tion OF. 
Enifineers. 

Chief  of  Enoinbbrs. 

Report,  '87,  «)4. 
Engineer  in  Charge. 
Lieat.  Col.  O.  M.  Poe,  1886.    Report,  '87, 2273. 
Plans. 
Lieut.  Col.  Poe,  1886,  reported  the  harbor  as  nnworthy  of  impTOvemeDt  in  view  of 
fi^at  probable  cost  of  the  same,  '87, 2273. 
Siirvejrs. 
Examination  ordered  by  act  of  August  5, 1886.    Made,  1886,  under  direction  of 
Lieut.  Col.  Poe,  '87,  2273. 


FORKJBD  DEER  RITER.    (See  Dur  Riykb,  South  and  North  Forks  or.) 


FORT  BROWlVy  TEX.— Protection  of  the  river  banks  vroh  ths  sk- 

croachment  of  the  Rio  Qrande. 

(Continued  from  Vol.  I,  p.  209.) 
A  pproprlattons. 

1876-79 117,000 

1882 1,000,  '82,  1491. 

Eiiirine«*nu 

Chief  of  Engineers. 
Renorto,  '80,  149;  '81,  203;  '82,  201;  '83.205;  '84,220;  '85,230;  '86^297;  '87, 

Engineers  in  Charge. 
Capt.  W.  R.  Liyermore,  1680,  '80,  149. 
Maj.  C.  W.  Howell,  1880,  '80, 146. 
Maj.  S.  M.  Mansfield.  1880-'86.    Reports,  *80, 1273 ;  '81, 1374 ;  '82, 1401 ;  'Sa  1097; 

'84, 1320;  '85, 1470;  '86, 1336. 
Maj.  O.  H.  Ernst,  1886-'—.    Report,  '87, 1434. 
Assistant 
H  C.  Ripley.    Report,  '81, 1375. 
Operations. 
187iMH0.  Completion  of  bank  protection  by  use  of  brash  mats,  '80, 1724.    No  further 

work  considered  necessary,  '80, 150. 
1880-^81.  Repairs  to  existing  work,  '81, 1374. 

188l-'87.  Nooperationsfromabandonmentofproject, '82, 1491;  '86,1336;  '87,1434. 
Projects. 
By  means  of  a  pile-jetty  and  shore  protection  it  was  proposed  to  arrest.the  encroach- 
ments of  the  nver  which  threatened  to  destroy  the  military  post  and  entirely 
change  the  channel  of  the  river,  '77,  475;  "82,  201. 
After  an  expenditure  of  |16,769  it  was  decided  in  1H82  to  abandon  further  efforts 
to  control  the  action  of  the  riTer,  '82, 201 ;  '86, 227;  '87, 1434. 


FORT  COTIlVGTOlf ,  N.  T.    (See  Salmon  Riyxr.) 


FORT  LEATEIVWORTH,  RAWS.   (See  BiissouRi  Ritbb  between  moxtth 

ANP  Sioux  City.) 


PORT  IIIADI801V,  I0W^A.    (See  Missi88u>pi  Riyxr  from  Saint  Paitl  to 

DBS  Moines  Rapii>s.) 
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FOBT  REIFFIillV  BAR.    (See  Dblaw^rb  Rivxr.) 


FOUS  CHAnriVELS,  liAKS  CHAlHPJLAlRr.    (See  Lare  Chahplaik,  N. 

y.  AND  Vt.) 


FOUBGHE  I^A  FETE  SIYEB,  ARK.—Impkovkmxnt  or. 

(Coutinaed  from  Vol.  I,  p.  210.) 
Appropriations. 

1879 $10,000  • 

1880 4,000,  '80,  1325. 

1881 3,000,  'SI,  1514. 

1882 4,000,  '82,  1583. 

1886 5,000,  '87,  1532. 

Total 26.000 

Engineers. 

CuiRF  OF  Engineers. 
Reports,  '80,  155;  '81,  218;  '82,  215;  '83,  223. 

ENOINKRRd  IN  ChAROB. 

MaJ.  W.  H.  H.  Benyaard,  1879-^81.    Reports,  '80,  1323:  '81,  1435. 
Capt.  T.  A.  Uaudbary,  1881-^83.    Reports,  '81,  1514 ;  '82,  1583 ;  '83,  1171. 
Capt.  H.  8.  Taber,  1886-'—.    Report,  '87, 1531. 
Operations. 
1879-'80.  Removal  by  hired  labor  of  7,557  trees  and  suags,  and  a  niunber  of  rocks 

removed  at  shoals,  '80,  1324. 
1880-'81.  53  sna(;s  removed,  rooks  taken  from  8hoals,*and  small  dams  built,  '81, 

1435,  1514. 
1881-'82.  476  logs  and  snags  removed,  '82,  1583. 
l8d2-'83.  Removal  of  snags  and  trees,  '83,  1172.    Operations  disoontinned  to  1886, 

'87,  1531. 
188i)-'87.  Partial  formation  of  channel  through  Rock  Shoal,  '87,  1531. 
Projects. 
By  Mi^.  Benyanrd,  1879,  for  the  removal  of  snags,  bowlders,  and  leaning  trees,  ai 
an  estimated  cost  of  |23,034.50,  '79,  972 ;  '81,  1435. 


FOITRGHE  RIVER,  ARK.    (See  Fourche  i^  Feve  River.) 


FOX  AND  WISCOHrSIN  RITERS— Improvrbcbnt  or. 

(Continued  from  Vol.  I,  p.  211.) 
Appropriations. 

l8;i9-'79 $2,096,500 

Irf'^O 125,000, '80,  1952. 

1881 125, 000, '81,  2135. 

1882 200.000,  '82,  2167. 

1884 160,000, '84,  1874. 

1886 56,250,  '86,  1689. 

Total 2  762  750 

1888  (below  MontoUo) ."       'lOO,'oOO,  act  of  August  11,  1884 
Commerce. 
Tolls  collected. 

1880 12,726.08,  '80,  1952. 

1881 2, 336. 99, '81,  2135. 

1882 2,100.40, '82,  2167. 

1883.... - 625.00  '83   1714. 

CoUeoti'onof  toils  disoontinned  by  act  of  1882,  '83, 1714. 
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FOX  ARTD  WlSCOnrSIIV  RIVERS— Continaed. 

Engineers. 

Chibf  of  ENonnEBBS. 
Reports,  '80,  209;  »81,  2H3:  '82,  278,  279,  2182,  2188,  2193;  '83,  287,  1725,  17:il, 
1736,  1737 ;  '84,  287, 1882,  1899 ;  *85,  310,  2045 ;  '86,  304 ;  '87,  270-272. 
Engineers  in  Chabos. 
Lieot.  Col.  D.  C.  Houston,  1871-^84.    Reports,  '80, 1947 ;  '81,  2131 ;  '82. 2165, 2183, 

2190, 2194 ;  '83, 1712, 1728, 1732, 1737 ;  '84,  1872, 1887, 1925, 1939. 
Capt.  W.  L.  Marshall,  1884-'—.    Reports,  '84,  1872 :  '85,  2825 :  '86,  1686 ;  '87, 
2077,  2097. 

A  AST  ATA  Wrfl 

Capt.  F  A.  Hiiiman.    Reports,  '80,  1961,  1967;  '81,  2135,  2140,  2141;  '82,  2174, 

2167 ;  '83,  1714. 
C.  A.  Puller.    Reports,  '80, 1969 ;  '81,  2144 ;  '82, 2178 ;  '83, 1721 ;  '84, 1874 ;  '85, 

2033  *  '86  1695  *  '87  2081. 
J.  W.  Allen.    Reports,'  '83,  1719 ;  '84,  1878,  1880 ;  '85,  2Q38,  2040. 
N.  M.  Edwards.    Report,  '83,  1735. 

BOABD  OF  EnQINBBRS. 

Convened  at  New  York,  November  24, 1879,  to  report  on  plan  for  improvement  of 
Wisconsin  River.  Report,  '80, 1953.  (Cols.  Tower  and  Newton  and  Migs.  Ab- 
bot and  Houston.) 

Convened  at  Milwaukee,  September  1,  1882,  by  S.  O.  No.  81,  to  report  upon  plan 
for  restoration  to  natural  width  and  capacity  of  Lower  Fox  River  channel ; 
also,  for  maintenance  of  Lake  Winnebago  and  Little  Battes  des  Mortes,  at 
their  natural  heights,  by  alterations  in  dams  at  Menasba  and  Appleton,  '83, 
1725,  1727,  1738.    (Lieut.  Col.  Houston  and  Majs.  Robert  and  Ben^aurd.) 

Convened  at  New  York  January  0,  1884,  to  report  upon  proviso  in  river  and  har- 
bor bill  of  March  1,  1883.  Report,  '84,  1900,  1919.  (Col.  Newton  and  Lieut. 
Cols.  Abbot  and  Comstock.) 

Convened  by  S.  O.  No.  98,  at  Milwaukee,  September  17,  1884.  to  report  on  eon- 
struction  of  works,  purchase  of  lands,  and  present  depth  ot  water  required  in 
Upper  and  Lower  Fox,  '85,  2041.  (Lieut.  Cols.  Poe,  Merrill,  and  Barlow,  and 
Capt.  Marshall.) 

Conveued  at  New  York  December,  1886,  to  determine  the  practicability  of  con- 
tracting the  Wisconsin  River  snfflciently  to  obtain  a  low- water  navigable  depth 
of  4  or  5  feet  by  low  brush  dikes  and  wingjdams  on  the  bed  of  the  stream.    Re- 

£ort)  '87,  2094.    (Cols.  Casey  and  Abbot,  Lieut.  Cols.  Comstock,  Houston,  and 
LcFarland.) 

I«eprislatlon. 

Cnief  of  Engineers  recommends  inquiry  into  dam.iges  caused  by  Fox  and  Wisconsin 
improvement,  '81,  2149. 

Wisconsin  State  law  governing  ascertainment  and  payment  of  damages  caused  by 
Government  works,  '81,  2148.  Act  of  Wisconsin  Territory,  1848,  authorizing 
construction  of  Menasha  Dam,  '82,  2185;  claims  against  United  States  in  1875 
for  damages  caused  by  Menasha  Dam,  '82,  2187.  Report  on  same  by  Maj, 
Houston.  '82,  2190. 

Awards  for  dowage  claims  previous  to  1876,  '82,  2190.. 

Necessity  for  ascertaining  legal  powers  of  United  States  in  question.  '82,  2196. 

Proviso  of  1882,  '83,  1727. 

Statement  of  leading  points  in  suit  of  Syme  vs.  Fuller,  '84, 1887 ;  Judgment  for  Syme 
delivered  by  Supreme  Court,  '84, 1896. 

List  of  awards  made  in  1876  for  flowage  damages,  '84,  1891. 
Operations. 

Fox  RlVKB. 

1879-'80.  Lower  Fox :  Construction  of  new  lock  at  Little  Chute ;  construction  of 
revetment  wall  of  Appleton  Canal,  and  waste-weir  in  third  level  of  same ;  canal 
banks  strengthened  and  break  of  Menasba  repaired.  Upper  Fox :  4C0,9:U  cubic 
yards  material  dredged ;  repairs  to  Portage  guard-lock  and  dams  at  Eureka, 
Berlin,  White  River,  and  Princeton  ;  snags  removed,  '80,  1950. 

1880-'81.  Lower  Fox:  Completion  of  new  lock  at  Little  Chute:  construction  of 
masonry  wall  across  head  of  old  gnurd-lock ;  elevation  of  canal  banks ;  comple- 
tion of  revetment  wall  of  Appleton  Canal ;  construction  of  wasto-woir  in  Little 
Chute  Dam;  general  repairs  to  locks  and  dams.  Upper  Fox:  519,473  cubic 
yards  material  dredged;  construction  of  lock<tender'8  house  at  White  Kiver; 
minor  repairs  to  dams,  locks,  and  caual  banks,  '81,  2133. 

1881-'82.  Lower  Fox :  Construction  of  stone-masonry  lock  at  Kaukuuna.  Upper 
Fox :  335,681  cubic  yards  material  dredged ;  bOO  linear  feet  of  river  bank  pro- 
tected from  washing,  by  piles,  brush,  and  stone,  '82,  2165,  2166. 
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FOX  AND  WISCONSIN  BIVJBBS-Contiiiaed. 

OventUoBS — Continued. 
FOX  RiVKR — Con  tinned. 
1860-'63.  Lower  Fox :  Constrnction  of  retaining-wall  for  canal  bank  above  Kaa- 
kanna ;  oonstrnotion  of  first  new  look  at  Appleton,  and  alteration  of  dania  at 
Menaeha  and  Appleton  comnienoed.    Upper  Fox :  124,208  cubic  yards  material 
dredged ;  repairs  to  iocks,  dams,  and  canal  banks,  '83,  1713. 
1883-'^.  Lower  Fox:  Appleton  first  lock  completed ;  sluice-ways  and  gates  built 
in  Appleton  Upper  Dam ;  water  on  bars  and  iu  canals  deepened  by  dredging; 
repain  to  look  gates^  canal  embankments,  and  dams.     Upper  Fox :  Repairs  to 
lock  gates  at  Fort  Winnebago,  Qovernor's  Bend,  Princeton,  Berlin,  and  Eureka, 
'84,  1872. 
1884^85.  Upper  Fox :  74,371  cubic  yards  material  dredged :  boats  and  dredses  re- 
paired, '85,  2025.    Lower  Fox :  Repairs  to  old  lock  at  Menasha  and  to  Apple- 
ton  fonrth  and  Little  Chute  first  lockM ;  new  abutment  built  and  apron  begun 
at  Little  Kaukanna  Dam ;  repairs  to  locks  and  dams  and  dredging  in  eaaals, 
'85.  2026. 
188&-'86.  Upper  Fox :  Old  locks  at  Governor's  Bend  and  Moutello  repaired ;  97.5U6 
cubic  yards  material  dredged  from  bars  in  Upper  Fox;  repairs  to  Eureka  Dam. 
Lower  Fox:  Right  abutment  and  178  linear  feet  of  new  dam  at  Menasha  built; 
1,506  cords  stone  blasted  and  removed  from  Menasha  Channel;  20,449  cnbie 
vards  clay  dredged  from  outlet  of  Lake  Winnebago;  apron  completed  and  sluice 
built  in  Little  Kaukanna  l^am;  repairs  to  locks  and  dams,  '86,  1687. 
1886-'87.  Upper  Fox :  Repairs  t«  locks  aud  dams  and  maiutenance  of  existing 
depth  of  navigation  by  dredging;  levee  built  at  White  River  Lock,  '87,  2077, 
SK)82, 2087.    Lower  Fox :  New  lock  built  at  the  Cedars ;  De  Pere  Lock  renovated; 
Menasha  Dam  and  sluice  completed ;  Menasha  Channel  deepened  by  rock  re- 
moval; De  Pere  Dam  completed;  new  stone  abntmeut  built  at  Rapid  Croche 
Dam,  and  the  injury  from  high  water  of  1881  repaire<l,  '87, 2078, 2082, 2084, 20cf7. 
History  of  operations,  '87,  2094.    Statement  of  total  expenditures  on  Fox  and 
Wisconsin  rivers,  '87,  2108. 
Wisconsin  Rivkr. 
187^80.  Repairs  and  extensions  to  dams  between  Portage  City  and  Wild  Cat 
Bluffs;  five  dams  with  a  total  leugth  of  4,625  feet  built  above  Prairie  du  Sac; 
530  feet  of  dam  extension  on  upper  section ;  brush  and  stone  collected,  '80, 1951. 
1880-'61.  41  wing-dams  with  a  total  length  of  19,308  feet  constructed  between 

Portage  and  Rocky  Run,  '81,  213:3. 
1881-'82.  7,441  linear  feet  wiug-dam  constructed,  '82,  2166. 
1882-'83.  9,320  linear  feet  wing-dam  constructed,  '83,  1713. 
1883-'84.  No  operation  through  lack  of  funds,  '84,  1872. 
1884-'85.  Repairs  to  dams,  '85,2025;  '86,  1686;  '87,  2077. 

1885-'86.  Further  efforts  to  improve  river  by  wing-dams  discontinued,  '87,  2077, 
2096. 
Physical  Characteristics. 
Water-gauge  record  at  Portage  City,  Fort  Winnebago,  and  Governor's  Bend  locks, 

Wisconsin  River,  '80,  1966-1977. 
Movement  of  bars  in  Wisconsin  River,  '80,  1959.    Discharge  of  Wisconsin  River, 
'84,  1904 ;  '87,  2097.      • 
Projects* 
The  permanent  works  for  the  improvement  of  the  Fox  and  Wisconsin  rivers  were 
purchased  by  the  United  States  in  1872  from  the  Green  Bay  and  Mississippi 
Canal  Company  for  |;^25,000,  '72,  35;  '73,  219.    The  subsequent  project  pi^- 
posed  slack- water  navigation  of  the  Fox  River  by  replacing  the  temporal' 
structures  with  permanent  works  and  the  construction  of  5  additional  locks  on 
the  Upper  Fox,  the  improvement  of  the  Wiscousin'  River  by  wing-dams  and 
dikes,  so  as  to  obtain  throughout  a  depth  of  6  feet  for  a  width  of  100  feet. 
Estimated  cost,  $3,745,663.  »75,  i,  218;  '78,  1170;  ^80,  1952;  '87,  270. 
By  Board  of  Engineers,  1^84,  ifbr  reconstruction  of  dam  at  Menasha,  below  site  of 
present  dam,  across  full  width  of  Menasha  Channel,  and  enlargement  of  Xeenah 
Channel  by  dredging ;  also,  for  purchase  of  lands  and  structures,  '85,  2044 : 
'86,  1689. 
The  Board  of  Engineers  of  1886  decided  against  further  attempts  to  improve  the 
low- water  navigation  of  the  Wisconsin  Kiver  by  wing-dams,  '87,  2096. 
Surveys. 
Examination  of  Wisconsin  River  from  Portage  to  Merrill.    Made,  1882,  under  direc- 
tion of  Lieut.  Col.  Houston,  '84,  1939. 
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FSANKFOBD  CBEEK,  PA.— iKraovwifSNT  of. 

Appropriations. 

I»d2 $10, 000, '83,812. 

Commerce. 

Statement  of  luannfActaring  indaatries  ooDcerned. 

Value  and  capacity  of  the  Frankford  Aroenal,  '82,  8%,  897. 
Contracts. 

1883.  American  Dredging  Company,  for  dredging,  at  23  cents  per  cnbio  yard,  *BZ, 
612. 
Eni:ineers. 

CUIEF  OF  ENOINBRRS. 

Reports,  '81,  1*29;  '82.  127;  '83,  117;  '84, 127;  '85, 119;  '86,  116;  '87,  76. 
Engixkers  in  Ciiabgk. 
Capt.  W.  Ludlow,  1881-'83.    Report,  *82,  822. 
Lieut.  Col.  G.  Weitzel,  1883-M4.    Report,  '83,  611. 
Maj.  W.  H.  Heuer,  1884-'86.    Report,  '84,  810. 

Lieut.  Col.  U.  M.  Robert,  188&-'— .    Reports,  '85,  836 ;  '86,  829 ;  '87,  799. 
Assistants. 
£.  A.  Giesler.    Report,  '82,  824. 
A.  Stierle.    Reports,  '83,  612 ;  '84,  611. 
Operations. 
1882-'83.  35,178  cnbio  yards  material  dredged  from  the  channel,  *83,  612. 
1883- '87.  No  operations, '84,  811 ;  '85,  836;  '86,  8^;  '87,  799. 
Piiysical  Ciiaracteristics. 

Description  of  ort;ek  and  its  obstructions,  '82, 823. 
Projects. 
By  Capt.  W.  Ludlow,  1882,  for  excavation  of  a  channel  from  the  mouth  of  the  creek 
to  Frankford  Avenue  Bridge,  having  a  low- water  depth  of  7  feet  at  the  month, 
decreasing  to  3  feet  at  the  bridge  with  a  bottom  width  of  50  feet.    Estimated 
cost,  $40,000,  '82,  823. 
No  further  operations  recommended,  *84,  811 ;  '87,  799. 
Surveys. 
Examination  ordered  by  act  of  March  3, 1681.    Made,  1882,  under  direction  of  Capt. 
W.  Ludlow,  '82, 822. 


FRANKFOBT  (AUX  BEC9  8CIE8)  HABBOV»  ]!II€II.-Jmprovb- 

MBNT  OF. 

(Continued  ftom  Vol.  I,  p.  218.) 

Appropriations. 

1866-79 1213,659.85 

1880 5, 000. 00, '80,  2010. 

1681 10, 000. 00, '81,  2201. 

1882 15, 000. 00, '82,  9884. 

1884 5, 000. 00, '84,  1974. 

1886 7,000.00,  '88,  1768. 

Total 255,659.85 

1888 8,000.00,  act  of  AngQst  11, 1888. 

Contracts. 

1679.  H.  S.  Dale,  for  materials  and  labor,  '80,  2010.    Closed  before  completion, 

'80  2009. 
1880.  n!  G.  Dodge,  for  dredging,  at  15  cents  per  cnbio  yard,  '81,  2201. 
1882.  Dewar  &,  Wing,  for  pier  constmctiou,  '83, 1608.    Green  Bay  Dredge  and  File 

Driver  Company,  for  dredging,  at  24  cents  per  cubic  yard,  '83,  1809. 
1686.  D.  Dake.  for  materials,  '86,  1758. 
1867.  L.  £.  Alien,  for  repair  and  extension  of  pier,  '87,  2179. 
Cni^ineers. 
Chief  of  Engineers. 

.     Reports,  '80, 214;  '81, 290;  '82, 285;  '83,  292;  '84,  294 ;  '85,  315;  '86,  310;  '87, 
278. 
Board  of  Engineers. 
Convened  July  20,  1882,  at  Grand  Rapids,  Mich.,  by  8.  O.  No.  65,  C.  of  E.,  1882, 
to  report  upon  modification  of  crib  superstructure  as  proposed  by  Mai.  Heap. 
Report,  '83,  1611. 
(ims.  Hooston^  Smith,  and  Benyanzd.) 
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FBANKFOBT  (AVX  BE€S  9CIES)  HABBOB»  ]m€H.-€ontmaed. 

Envineers — Continued. 
Emoinkxrs  in  Chabob. 
Mai.  F.  Harwood,  18d0-'82.    Reports,  '80,  2009;  '81, 8200. 
MiO-  D.  P.  Heap,  188^-'83.    Beports,  '82,  2283 ;  '83, 1810. 
Capt.  D.  W.  Look  wood,  188^—.    Beports,  '83,  1H07 ;  '84, 1973;  "M,  2068:  '86, 
1757;  '87,  2179. 
Operations. 
1879-'80.  13,350  onbic  yards  material  dredged,  '80,  2009. 
1880-^81.  13,500  oabio  yards  material  dredged,  '81,  2200. 

1881-^82.  100  linear  feet  crib-work  sunk  in  extension  of  south  pier;  cribs  at  outer 
end  of  south  pier  leveled  up  and  saperstructure  built:  77  cords  of  stone  p}aced 
in  superstructure,  '82, 2283.    Plan  by  M^j.  Heap,  1883,  for  modified  crib  super- 
structure, '83,  1808,  1810,  1811. 
1882-^83.  Work  on  modified  Buperstmcture  completed;  10,028  cubic  yards mat^al 

dredged :  50  linear  feet  of  crib- work  added  to  south  pier,  '83,  1808. 
1883^84.  Modified  superstructure  placed  on  end  crib  of  south  pier,  '84^  1973. 
1884-'85.  337  linear  feet  revetment  on  north  side  of  channel  and  187  bnear  feet  on 

south  side  rebuilt,  '85,  2068. 
1885-'r^6.  No  operations  for  lack  of  funds,  '86,  1757. 

1886-'87.  396  linear  feet  north  revetment  completed;  230  feet  south  revetment  re- 
paired ;  south  pier  extended  50  feet,  '87,  2179. 
Projects. 
By  Col.  Cram,  1866,  for  dredging  new  outlet  through  strip  of  landeeparating  Lake 
Aux  Bees  Scies  from  Lake  Micbigan,  and  building  two  parallel  piers  200  feet 
apart,  extending  from  12-foot  soundings  in  the  inner  lake  to  same  depth  In 
Lake  Michigan.    Estimated  cost,  $88,541,  '66,  i,  34,  36.    Amended  in  1875  and 
in  1879  to  $254,196,  '81,  2201 :  '87,  2179. 
By  Mi^.  Harwood,  1881,  for  completion  of  improvement  by  dredging,  and  550  linear 
feet  of  pier  extension.    Estimated  cost,  |l00,000,  '81,  2201. 
Hnrvejtu 
Maps. 
'82,  2284;  '83, 1806;  '84,  1973. 


FREEDOIS  AND  ROCHESTER,  PA«— Ick-habbob  at. 
(See  Ohio  Bivxb  at  Bochsstbr  and  Frbbdom,  Pa.) 


FRENCH  BROAD  RITER,  N.  C»— iMPRoyBiaEirr  of. 

(Continued  from  Vol.  I,  p.  820.) 

Appropriations* 

1876-^79 $30,000 

1880 3,000,  '80,  793. 

1881 6, 000, '81,  980.' 

1882 6,000,  '82,  1059. 

Total 43,000 

List  of  appropriations  preyious  to  1880,  '80,  793. 
Eni^ineers. 

Chiev  of  Ekoineers. 
Beports,  '80, 117;  '81, 157;  '82, 153 ;  '83, 160;  '84, 162;  '85, 162;  '86, 147;  '87, 
113. 
Enoimebr  in  Charge. 
8.  T.  Abert,  U.  8.  Agent,  1878-'—.    Reports,  '80,  791 ;  '81,  978;  '82,  1057;  '83; 
832;  '84,  1002;  '85,  997;  '86,  929 ;  '87,  958. 

OpeFations. 

Bistory  of  operatioDS,  '80,  791. 

1879-''80.  Reef  at  Little  BiM^k  ShoalH  reipoved  by  blasting  and  dredging;  14  crib- 
work  wing-dams  completed;  banks  protected  by  brush  and  stone;  two  scows 
built,  '80,  792. 
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FBBNCH  BROAD  BITEB,  IV.  €.--Oontd]med. 

Operations— Continaed. 
lb8(M81.  575  oabio  yards  rook  blaeted ;  657  onbio  yards  rook  remoyed ;  8.215  oabio 

yarda  sand  and  gravel  dredged :  170  logs^  SDagB,  and  trees  remoyed,  '81,  980. 
1881-^82.  Dredging  aod  removal  of  obstraotions  oontinaed;  wingHdams  built  and 

repaired,  '82,  1058. 
1882-^87.  No  operations,  '83,  832,  835;  '84,  1003;  '85,  9^}  '86,  929;  '87,  959. 
Projects* 
By  8.  T.  Abort,  1879,  for  a  obannel  35  feet  wide  and  2}  feet  deep  from  Brevard  to 

Big  Bnok  Shoals,  by  oonstruotion  of  wing-dams,  dredging,  and  rock  removal* 

Estimated  oost,  $45,500,  '78,  74,  537.  538;  '79,  648;  '80,  ^1;  '87.  958. 
By  8.  T.  Abort,  1883,  for  continuing  the  improvement  from  Smith's  Bridge  to  foot 

of  Long  Shoal  by  rock  removal  and  dredging.    Estimated  oost,  #76,000,  '83, 

835; '85,998; '87,958. 
SnrveTS. 
Examination  of  river,  1882,  '82*  1058.    Survey  ftom  Smitli^s  Bridge  to  Ibot  of  Long 

Shoal,  1883,  '83,  832. 


FBENGB  BBOAD  BITEB,  TEIVIV.— Impbovxmbsit  ov. 

(Continued  from  Vol.  I,  p.  220.) 
Approprlatioiuu 

1680 $10,000,  '80, 1680. 

1881 3,500,  '81,  1862. 

1882 5,000,  '82, 1850. 

1884 3,500,  '84,  1650. 

1886 6, 000,  '86, 1521. 

Total 28,000 

1888 10,000,  aotof  Angnatll,  1888. 

Cnvlneers. 

CHIKV  of  EN6INBBB8. 

BeportB,'80, 187;  '81,252;  '82,246;  '83,254;  ^84,254;  '85,976;  >86,268;  '87, 

231. 

EN6INBEB8  IN  CHABOB. 

MaJ.  W.  B.  King,  1880^86.    Beports,  '80, 1679;  '81, 1861;  '82, 1848:  '83, 1862; 

'84, 1650 ;  '85,  1765. 
Lieot.  Col.  J.  W.  Barlow,  1886-^—.    Beports,  '86, 1520 ;  '87, 1751. 
Operations. 
1879-^80.  No  operations,  '80, 1680. 
188(M81.  520  onbio  yards  gravel  dredged,  957  onbio  vards  rook  quarried,  300  onbio 

yards  earth  emoankment  and  575  linear  ibet  oriVdams  built,  and  l,i^  linear 

feet  old  (State)  dams  repaired.  '81.  1861. 
1881-^82.  5,282  onbio  yards  rook  put  uito  25  dams;  bowlders  and  gravel  removed 

from  the  channel,  '82,  1849. 
1882-^83.  1,386  oabio  yards  stone  quarried ;  3,871  oubio  yards  riprap  dams  built ; 

bowlders,  snags,  and  trees  removed  from  channel,  '83, 1494. 
1883-^.  No  operations  for  laok  of  fhnds,  '84, 1650. 
1884-^.  164  oubio  yards  rook  blasted;  569  oabio  yards  gravel  and  374  bowlders 

excavated ;  795  oubio  yards  rook  quarried  and  468  oubio  yards  rook  placed  in 

dams,  '85, 1765. 
1885-^86.  Biprap  dam  at  Sewee  Shoals  completed,  '86, 1521. 
1886-'87.  Bepair  to  dams  at  Fains  Island,  '87,  1751. 
Projects* 
By  Lieut.  Adams.  1870,  for  securing  a  channel  2^  feet  deep  from  Leadvale  to  mouth, 

a  distance  oi  90  miles,  by  construction  of  wing  dams  and  removal  of  snags  and 

obatrootioDa.    Estimated  oost,  $150,000,  '71, 493^  494 ;  '80, 187, 1680;  '86, 1520. 


OAIiBBTA  BITEB  AND  HABBOB,  IJLI«.— IuPBOVBHSirr  or. 

(Continued  from  Vol.  I,  p.  220.) 
Appropriatioiis* 

1878-'79 $42,000 

1880 12, 000, '80,  1549. 

1881 12. 000, '81,  1728.  ^. 

1443  BN 14  ^^ 
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OALCIVA  BITER  AND  HARBOR,  ILL.— CoDtinaed. 
Contracts* 

lc579.  H.  8.  Brown,  for  dredging,  '80,  1549.    Whitney  A  Son,  for  dredging,  *80, 

1549. 
1681.  Whitney  A  Son,  for  dredging,  '81,  17S8.    Informal  agreement  with  Whitney 

A  Son  and  H.  S.  Brown,  for  dredging,  '81,  1787. 

£BVlneers« 

Chief  of  Enqiksbrs. 

Reports,  '80,  176 ;  '81,  237 ;  '82, 835. 
Engine  Eft  in  Charok. 

Capt.  A.  Mackenzie,  IS^KMdS.    Beporta,  '80, 1548;  '81,  1727;  '82, 1791. 
Assistant. 
M.  Meigs.    Report,  '82, 1798. 
Operations. 
Io79-'80.  72,902  cnbic  yards  material  dredged,  '80,  1548. 
1880~'81.  Harbor  dredged  to  low- water  grade  and  cut  made  from  above  cat*off  to 

woolen  mill,  '81,  1727. 
1881>'82.  51,358  cnbic  yards  material  dredged,  '82,  1793. 
Projects. 
By  Muj.  Farqnhar,  1873,  for  dredging  the  cnt-off  to  a  depth  of  6  feet  above  and  4 
feet  below ;  closing  of  Harris  Slough ;   also  the  conatructiou  of  dams  of  dry 
masonry  backed  by  earth  acroBs  the  three  principal  ravines,  m  a8  to  intercept 
sediment  from  inflowing  streams.    Estimated  cost,  $400,000,  '74,  i,  290, 291, 292 ; 
'78,  98 ;  '80,  1548. 
Snnreys* 
Of  river  from  Galena  to  Jonction  with  Mississippi  River,  1879,  '80,  1548. 


GAIXOP'8  RAPIDS,   St.  Lawrence   Riwer.      (See  St.   Law&encb 

BlYBB.) 


OALTESTON  BAT  SHIP-CHANBTEI^,  TEX.— Imp&oyembnt  or. 

(Continued  from  YoL  I,  p.  221.) 


Appropriations* 

187i 


2-79 1292,000 

1880 60, 000, 'SO,  1238. 

1881 50,000,  '81,  1334. 

1882 94,500,  '82,  1457. 

Total 486,500 

1888 100,000,  act  of  August  11, 1888. 

Commerce. 

The  necessity  of  channel  less  than  formerly  and  not  called  for  by  interests  of  com- 
merce, '83,  202,  1082. 
Contracts* 

1881.  J.  £.  Slaughter,  for  dredging,  at  13^  cents  per  cubic  yard,  '81, 1333. 
En^neers. 
Chief  of  Enoinbers. 
Reports,  '80,  147;  '81,  200,  1334:  '82,  196;  '83,  202,  1080;  '84,  217;  '85,  226; 
'86,  224 ;  *87,  189. 
Board  of  fiNGiNSBRs. 
Convened  by  S.  O.  No,  9,  C.  of  £.,  1883.    Report,  '83,  1078.    The  Board  did  not 
consider  it  probable  that  a  channel  of  the  proposed  depth  would  be  permanent 
through  the  Morgan  Cut,  '83,  1081,  1082.    (Mig.  Mansfield;  Capts.  Damroll 
and  Heuor.) 
Engineers  in  Charge. 
Mi^.  C.  W.  Howell,  1871-*80.    Report,  '80,  146. 
Mig.  S.  M.  Mansfield,  1880-^86.    Reports,  '80,  1236 ;  81,  1332 ;  '82,  1456 ;  '83, 

1075;  »84,  1303;  '85,  1454:  '86,  1322. 
M^.  O.  H.  Ernst,  1886-^—.    Report,  '87,  1417. 

Capt.  C.E.  L.  B.  Davis.    Report,  '80,  1236. 
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OAJLTESTON  BAT.  SHIP-CHANIVBI^  TBX.--Oontinned. 

Ije§ri«latioii. 

Proviso  attached  to  act  of  March  3,  1879|  relating  to  Bayoa  Ship-Channel  Com- 
pany, '79,  214. 

Subsequent  action  relating  thereto,  '81,  1334;  '82,  1457;  '84,  394. 
OveraUons* 

History  of  operations  from  1872-'82,  '83,  1076,  1079,  1879,  1880.  510,379  cubic 
yards  dredged  from  channel  in  Lower  Galveston  Bay,  '80,  1236. 

1880-'81.  No  operations,  '81,  200. 

1881-'82.  160,440  cubic  yards  dredged  from  channel,  '82,  1456. 

1882-'83.  801,789  cubic  yards  dredged  from  channel,  '83,  202,  1075.  Work  done 
not  permanent,  '83,  1078,  lOQO. 

1883-'86.  No  operations  pending  further  action  of  Congress,  '84, 217 ;  '85, 227 ;  '86, 
224,  1322. 

1886-'87.  Survey  of  channel ;  preparations  for  resumption  of  dredging,  '87,  1419, 
1421. 
Private  and  Corporate  l¥ork. 

Proviso  attached  to  act  of  March  3,  1879,  requiring  the  Bayou  Ship-Channel  Com- 
pany to  surrendt  r  their  rights  before  application  of  appropiiatiou  of  llr80,  '79, 
214.    Action  relating  thereto  and  subsequent  compliance  of  the  company,  '81, 
1334,  1338 ;  '82, 1457. 
Projects* 

The  project  of  1871-^77  proposed  the  formation  of  a  dredged  channel  100  feet  wide 
at  bottom  and  12  feet  deep  at  mean  low  water  from  the  head  of  Bolivar  to  the 
U.  S.  Cut  through  Bed  Fish  Bar.  thence  to  the  cut  through  Morgan's  Point. 
Estimated  cost,  ♦446,326.42,  '78,608;  '79,918;  '80,1237;  '87,  1418.  Improve- 
ment not  considered  permanent^  '79,  918 ;  '83, 1078. 

In  1883  the  Board  of  Engineers  considered  that  the  channel  could  not  be  made  per- 
manent at  any  reasonable  cost,  '83, 1081.  Recommended  by  Chief  of  Engineers 
that  available  funds  be  reserved  pending  the  action  of  Congress,  '83,  1082 ; 
'84,  217. 


OAI^TESTON  AND  BBAZ09  RITEB,  TEX.,  Canal  to  conneet— 

EXAHIKATION  VOR. 

Cn^neers. 

Chief  of  Enginssbs. 

Beport;'81,  204. 
Ekoinser  in  Charge. 

Maj.  S.  M.  Mansfield.    Beport,  '81,  1376. 
Assistant. 

W.  L.  Webb.    Report.  '81,  1376. 
Physical  Characteristics. 

General  description  of  route,  '81,  1377. 
Plans. 
By  Maj.  Mansfield,  1880,  for  the  construction  of  a  canal  about  38  miles  long,  80 
feet  wide,  and  4  feet  deep.    Estimated  cost,  |70,353,  '81, 1376,  1379. 
Surveys. 
Ordered  by  act  of  Maroh  3, 1879,  '81,  204. 


0AI.TB9T01f  HABBOR«  TEX.— Improvement  of  entrance  to. 

(Continued  from  Vol.  I,  p.  224.) 
Appropriations. 

1W70-79 1663,000 

1880 175,000,  '80, 1207. 

1881 250,000,  '81,  1328. 

1882 400,000, '82,  1446. 

1886 300,000, '86,  1293. 

Total 1,778,000 

1888 500,000,  actof  August  11, 1888. 
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Cofliaierce. 

Yftlne  of  improvement  u  obtained  in  1885,  '85|  145L 
Dranght  of  veMels  passing  outer  bar,  '85, 1451. 
Contracts. 

1881.  T.  K.  ThompsoD,  for  cordage;  SIianDon  A  Hyatt,  for  bmab;  Gnlf,  Colorado 
and  Santa  F6  Railroad,  for  stone,  '81, 1327. 

1882.  Hitchcock  &,  Byrnes,  for  stone ;  A.  M.  Shannon,  for  bmsh;  H.  Marwits  &,  Co. 
and  A.  Flake  dt  Co.,  for  cordage;  Borne tt  A,  Ross,  for  cane;  I.  Hef&on,  for 
handling  stone,  '82, 1442, 1443;  %3. 1060, 1061, 1070. 

1887.  A.  M.  Shannon  &  Co.,  for  raising  neight  of  old  south  Jettyt  'O?,  1416w 
engineers. 
Cuisr  or  ENOonssBS. 
Reports,  '80, 147 ;  '81, 199 ;  '82, 196 ;  '83,  SOI ;  '84, 216 ;  '85, 226 ;  '86, 223, 1294 ; 
'87, 1H9. 

BOAJU)  OF  EMQUnOERS. 

Convened  August  9, 1879,  to  consider  the  improyement  of  the  entrance  to  Gkilyes- 
ton  Harbor.  Report,  '80,  1266.  Board  recommend  that  no  more  gabions  be 
made,  but  that  the  GOO  on  hand  be  strengthened  and  used  as  a  further  trial  of 
their  value.  They  also  suggested  a  trial  of  the  Dutch  system  of  jetty  construc- 
tion by  use  of  alternate  layers  of  mattress  and  stone,  '80,  1270,  1271. 

Reconvened  June,  1880.  Report,  '80,  1221.  The  Board  recommend  the  use  of 
broad  foundation  mattress  covered  with  brush  and  stone  or  concrete  blocks, 
'80, 1227,  1230.    Observntions  by  Board  on  mattress  construction,  '82,  14r)2. 

(Cols.  Tower  and  Newton  and  Lieut.  Col.  Gillmore.) 

Convened  January,  1886.  Report,  '86,  1297.  The  Board  recommend  to  build  up 
and  complete  the  present  south  Jetty  to  crest  of  outer  bar:  to  build  a  north 
Jetty  to  crest  of  outer  bar;  to  extend  both  Jetties  to  the  30-foot  curve  in  the 
Gulf;  to  do  such  dredging  from  time  to  time,  in  aid  of  tidal  scour,  as  the  rate 
of  appropriation  given  may  afford,  '86, 1292. 

(Col.  Duane  and  Lieut.  Cols.  Abbot  and  Comstock.) 
Enginebrs  in  Charob. 

Maj.  C,  W.  Howell,  1871-'80.    Report,  '80,  146. 

Maj.  S.  M.  Mansfield,  1880-'86.  Reports,  '80, 1204, 1231 ;  '81, 1326:  '82, 1441 ;  '63, 
1059;  '84,  1295;  '85,  1449:  '86,  1291,  1311,  1315. 

Maj.  O.  H.  Ernst,  1886-'—.    Report,  '87,  1415. 

A  fULtafT'A.'HTfi 

Capt.  C.  E.  L.  B.  Davis.    Report,  '80, 1208, 1232. 

H.  C.  Ripley.    Reports,  '80, 1210, 1219, 1231;  '82, 1447 ;  '83, 1073;  *84, 1300. 
W.  H.  Burke.    Report,  '81, 1328. 

W.  A.  Hinkle.    Reports,  '82, 1450 ;  '83, 1071 ;  '84. 1299. 
Operations* 
1879^80.  2,278  linear  feefe  added  to  Bolivar  Gabionade,  '80,  1208.    Placing  of 
gabions  discontinued  and  mats  loaded  with  concrete  blocks  substituted, ^80, 
1209, 1227.    Description  of  gabion  construction,  '80, 1232^ 
1880-^81.  Bxteusion  of  south  Jettv  with  brush  and  cane  mattress  ballasted  with 

concrete  and  stone,  *81,  1326,^1328, 1329 ;  '82, 1441. 
1881-^82.  111,393  cubic  yards  of  brush  mattress  and  stone  ballast  placed  in  south 

Jetty,  '82,  1442,  1445.    Cost  of  jetty  per  cubic  yard,  $2.88,  '83,  1066. 
1882-'83.  107,555  cubic  yards  of  brush  mattress  and  stone  ballast  placed  in  south 

Jetty,  '83,  1060,  1066,  1071.    Cost  of  Jetty  per  cubic  yard,  $2.83,  '83,  1066. 
1883-'84.  38,204  cubic  yards  of  brush  mattress  and  stone  ballast  placed  in  south 
Jetty, '84, 1296, 1299.   Cost  per  cubic  yard,  $3.17,  >84, 1296;  '85,  1450;  '86,1305. 
1884-^86.  No  operatious  fix>m  lack  of  funds,  '85,  1450 ;  '86,  1293. 
History  of  operations  ftom  1880  to  1885,  '86,  1292. 
188&-'87.  Preparations  for  resumption  of  work  on  south  Jetty,  '87, 1416. 
Pliysfcal  Cliaracterlsticft. 
Description  of  Galveston  Bay,  '86,  1297. 
Description  of  Galveston  Bar,  '86,  1298. 
Area  of  cross-sections  at  Bolivar  Bar,  '80,  121.^. 
Wind  diagrams  and  observations,  '80,  1220 ;  '86,  1299. 
Tides,  '8^  1300.    Physical  changes,  '86,  1303. 
Action  of  Teredo,  '86,  1312,  1314, 1316. 
Private  and  Corporate  l¥ork. 
$.100,000  appropriated  in  1883  by  city  of  Galveston  to  continne  work,  '83, 1063, 1068; 
'84,  1296. 
Projeets. 
From  1870  to  1872,  inclusive,  $76,000  was  ai|propriated,  which  was  expended  in  build- 
ing and  operating  a  dredge  on  the  inner  bar  and  in  strengthening  the  Fort 
Point  Jetty,  '71,  517 ;  '72,  554 ;  '74,  i,  724. 
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Projects— Continued. 

The  project  of  1874  by  Capt.  Howell  proposed  the  removal  of  the  inner  bar  between 
Fort  Point  and  Pelican  Spit,  and  deepening  the  channel  over  the  onter  bar  to 
18  feet  j  it  was  proposed  to  effect  the  first  by  continuing  the  cifcy  dike  to  the 
edge  or  Bolivar  Channel  and  thereby  secure  sufficient  contraction  to  scour  the 
desired  channel.  The  second  was  to  be  accomplished  by  prolonging  the  first 
dike  seaward  and  by  the  construction  of  a  parallel  dike  from  Bolivar  Point. 
In  place  of  stone  it  was  proposed  to  use  gabions  covered  with  hydraulic  cement 
and  filled  with  sand,  '74,  i,  732,  736 ;  '80,  1221. 

From  1874  to  1879,  inclasivCi  $577,000  was  appropriated  under  this  project,  resulting 
in  a  20-foot  channel  over  the  inner  bar,  '80,  147. 

In  1879  a  Board  of  Engineers  recommended  that  no  more  gabions  be  made,  and  that 
those  on  hand  be  strengthened  and  used  for  further  experiment;  also  that  trial 
be  made  of  the  Dutch  system  of  Jetties  composed  of  alternate  layers  of  inattresa 
and  stone,  '80, 1270. 

In  1880  the  Board  of  Engineers  farther  recommended  the  use  of  broad  foundatton 
mattress  covered  with  brush  and  stone  or  concrete  blocks,  '80, 1227,  1230. 
Sketches  of  jetties  as  proposed,  '80, 1228.  Estimated  cost,  including  appropria- 
tion of  1880, 11,825,813,  '81, 1328.  Least  depth  proposed  over  outer  bar,  '84, 217; 
'85, 1450 ;  '86, 1297. 

The  Board  of  1886  recommended  to  build  up  and  complete  the  present  south  jetty 
to  the  crest  of  the  onter  bar;  to  build  a  north  jetty  to  crest  of  bar;  to  extend 
both  jetties  to  the  30-foot  curve  in  the  Gulf ;  to  do  such  dredging  from  time  to 
time,  in  aid  of  tidal  scour,  as  the  rate  of  appropriation  given  may  afford,  '86, 
1292. 

Interval  between  onter  ends  of  jetties  to  be  7,000  feet,  '86,  1308.    Depth  to  be  ob- 
tained, '86, 223, 1309, 1311.    General  plan  of  construction,  '86, 1310.    EHtimated 
cost,  $7,000,000,  in  addition  to  $1,478,000  appropriated  previous  to  1886,  or  an 
aggregate  of  $8,478,000,  '86,  1311 ;  '87,  1416. 
Surveys. 

Previous  to  1880,  '80,  1266. 

Maps. 
Of  harbor,  '80,  1206 ;  '82, 1444 ;  '83,  1074 ;  '84,  1300. 
Entrance,  '87,  1416. 


GASCOlVADfi  SIT£B,  ISO*-- Impboyxmbnt  ov. 

(Continued  from  VoL  I,  p.  226.) 
▲pproprlations. 

1880 $5,000, '80,  1461. 

1881 10, 000, '81,  1660. 

1882 10, 000, '82,  1731, 

1884 6, 000, '84,  1540. 

1886 7, 500, '86^1397. 

Total 37,500 

1888 6,000,  act  of  Angost  11, 1888. 

Enirineers. 

ChIBF  of  ENGIinEBBfl. 

Beportfl,  '80^  168,169:  '81,  229:  '82,  226;  >83,  233;  '84,  237;  '65,  254;  '86,  247; 
'87.  214. 

EnOINBBRS  IN  CHAROB. 

Maj.  C.  K.  Snter,  1879>'85.    Reports,  '80,  1461 :  '81,  1660 ;  '82,  1731 ;  '83,  1337 ; 

'84,  1540. 
Maj.  A.  M.  MUler,  1885^^.    Reports,  '85,  1637, 1654 ;  '86,  1396 ;  '87,  1590. 

T.  T.  Johnston.    Reports,  '80, 1462;  '83, 133a 
Operations. 

1880-'rtl.  Remoralof  anags  and  similar  obstructions  commenced,  '81,  1660. 

1881-'82.  Removal  of  snags  continued,  '82,  1731. 

1882-'83.  Removal  of  snags  completed  throughout  78  miles  of  river,  '83, 1337. 

1883-'d4.  No  operations,  VS4,  1540. 

1884-'85.  194  snags  removed ;  banks  cleared ;  repairs  to  wing-dam,  '85,  1637. 

1885-'86.  No  operatioDs,  '86,  1396. 

1886-'87.  1,888  trees  and  suags  removed,  '87, 1590. 
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OASCOBTADE  BITER,  BlO.-Continaed. 

Physical  Characteristics. 

Description  of  river,  '80,  146)2. 
Projects. 
By  MaJ.  8ater,  1880,  for  improvement  of  river  from  its  month  to  Vienna,  a  distance 
of  78  miles,  by  removal  of  snags  and  similar  obstrnotions.    Estimated  cost, 
150.000,  '80,  1466. 
Surveys. 
Ordered  by  act  of  March  3, 1879.    Made,  1880,  nnder  direction  of  Mi^.  Snter,  '80, 
1461. 


OAVLGT  BITEB,  1¥.  TA. 

Examination  ordered  by  act  of  Angnst  5,  1886,  '87,  253. 
[13,000  appropriated  by  act  of  Angnst  11, 1888.] 


OEDNET'8  CHANBTEIh  New  TorlK  Harhor.   (Bee  Kbw  Yobk  Haabor.) 


0E0BG£T01¥IV  HARBOR.  D.  G.    (See  Potomac  Riykb  in  yicinttt  of 

Wajshington.) 


OEORGETOWIV  HARBOR,  8.  C— iBCPROVEifKiVT  of. 
A  ppropriatf  ons. 

1882 $7,000, '83,  872. 

1884 5,000, '84,  1052. 

1886... 5. 000, '86,  1082. 

1888 7,500,act  of  Angnst  11,  1888. 

Contracts. 
1884.  C.  Gilbert,  for  dredging,  at  12^  cents  per  cnbic  yard,  '85, 1115. 
18d7.  C.  Qilbert,  for  dredging,  at  30  cents  per  cubic  yard,  '87,  1076. 
Engineers. 
Chief  of  Engineers. 

Reports,  '80,  125;  '81,  168;  '83,  171;  '84,  177;  '85,  174;  '86,  172;  '87,  135. 
Enginbeks  in  Charge. 
Capt.  C.  B.  Phillips,  1880-'83.    Report,  '81,  1036. 
Capt.  J.  Mercur,  1883-'84.    Report,  '83,  872. 
Capt.  F.  A.  Hinman,  1884-'85.    Report,  '84,  1052, 
Capt.  W.  H.  Bixby,  1885-'—.    Reports,  '85,  1114;  '86,  1027 ;  '87,  1074. 
Assistants. 
C.  W.  Forster.    Report,  '81, 1037. 
R.  Wbitford.    Reports,  '85,  1116;  '86,  1028;  '87,  1076. 
Operations. 
1884-'85.  20,924  cnbic  yards  material  dredged  from  channel ;  snags  and  stnmps  re- 
moved, '80,  1115. 
1885-'86.  2,684  cubic  yards  sand  dredged  from  channel;  logs  and  stnmps  removed, 

•86,  1027.    History  of  work,  '86,  1029. 
1886>'87.  7,614  cabio  yards  dredged  from  bar  at  month  of  Sampit  River,  '87,  1075, 
1076. 
Physical  Ciiaracteristics. 

Description  of,  '81,  1037. 
Projects. 
By  Capt.  Phillips,  1881,  for  dredging  channel  200  feet  wide,  with  a  depth  of  12  feet 
through  shoal  across  the  month  of  Sampit  River  one-half  mile  from  Georgetown. 
Estimated  cost,  114,151.50,  '81,  1038;  '86,  1029;  '87,  1074. 
In  1885  $12,000  had  been  appropriated  and  Capt.  Bixby  proposed  the  modification 
of  the  project  so  as  to  cover  the  removal  of  stumps  not  provided  for  in  original 
roject.    Estimated  cost,  (30,000,  '85,  1117;  '86,  1030.    Increased  in  1837  to 
2,000,  '87,  1074. 
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GEORGETOWN  HARBOR,  S.  G.—Continned. 

ftuirveirg. 

Ordered  by  act  of  Jane  14,  1880.    Made,  1881,  under  direotion  of  Capt.  Phillips, 

'81,  1036. 
Maps. 

'85,  1114 :  '86, 1028. 

Of  Winyah  Bay,  '87, 1076. 


GEORGETOWN  AND  WASHINGTON  HARBORS,  D.  €,    (See 
Potomac  River  in  vicinity  of  Washinoton,  D.  C.) 


GLASGOW*  MO.    (See  Missouri  Riybr  betwxbn  mouth  and  Sioux  Citt.) 


GLEN  COTE  HARBORt  N.  T«— Examinatioh  of. 

[120,000  appropriated  by  act  of  Angnst  11,  1888.] 
Commerce. 

Present  and  prospective,  '87, 646. 
Engineers* 
Chikf  of  Enoinbbrs. 

Report,  '87, 56. 
Enoinbbr  in  Charge. 

Lieut.  Col.  D.  C.  Houston,  1886.    Report,  '87,  645. 
Assistant. 
J.  C.  Sanford.    Report,  '87,  645. 
Physical  CiiaracterisUcs« 
Description  of  harbor,  '87,  645. 
Plans. 
By  Lieut.  Col.  Houston,  1886,  for  construction  of  2,500  linear  feet  of  riprap  break- 
water, extending  from  Mosquito  Point  in  a  westeriy  direction.    Estimated  cost, 
1201,960,  '87,  646. 

Surveys* 

Examination  ordered  by  act  of  August  5,  1886.    Made,  1886,  under  direction  of 
Lieut.  Col.  Houston,  '87,  645. 


GLOUCESTER  HARBOR,  ISASS*— Improvbmknt  of. 

(Continued  from  Vol.  I,  p.  227.) 
Appropriations* 

1872 $10,000 

1886 5,000,  '87,  504. 

1888 10, 000,  act  of  August  11,  1888. 

Commerce. 

Just  location  of  improvement,  '85,  541 ;  '87,  503. 
EnflTineers* 
Chief  of  Enoinbkrs. 

Report, '85,  ()7. 
Engineers  in  Charge. 
Maj.  C.  Raymond.    Report,  '85,  534,  540,  541. 
Lient.  Col.  G.  L.  Gillespie,  18S6-*— .    Report,  '87,  500,  505. 
Assistant. 
H.  F.  Bothtield.    Reports,  '85,  542;  '87,  506. 
Operations. 

History  of  past  operations,  '87,  501. 
Physical  Cliaracteristics* 

Locality  described,  '85,  534,  542. 
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GLOUCESTER  HARBOR,  IVIASS.-Contmaed. 

Plans. 

Bj  M%|.  Rayiuoud,  1885,  for  tbe  removal  of  a  part  of  Babsou's  Ledge  in  completian 
of  the  origioal  project,  at  an  estimated  cost  of  $4,800,  '85,  541,  543. 

By  Mi^.  Raymond,  1885,  for  the  formation  of  a  harbor  of  refuge  by  the  constraction 
of  two  breakwaters  with  an  aggregate  length  of  7,250  feet,  and  at  an  estimated 
cost  of  $1,359,000,  '85,  535;  '87,  501,  502. 

By  Lieut.  Col.  GilleHpie,  for  the  removal  of  Babson's  Ledge,  based  upon  late  sur- 
veys, and  the  formation  of  a  dredged  channel  15  feet  deep  at  low  water,  from 
Harbor  Cove  to  Pew's  Wharf,  also  the  deepening  of  Harbor  Cove  to  10  feei. 
Estimated  cobt,  $65,000,  '87,  503. 

Projects* 

The  project  of  1871  proposed  to  clear  the  harbor  of  sunken  Tocks  and  to  build  m 
stone  breakwater  from  Eastern  Point  to  Bonnd  Rook  8hoal,  '70,  870-875 :  '71, 
873 ;  '87.  fiOO. 
The  appropriation  of  $10,000  of  1872  was  expended  upon  the  removal  of  rock,  '73, 

1083  :%7,  501. 
See  also  JPULMS. 
Surreys. 
Ordered  by  act  of  July  &  1884,    Made  under  direction  of  Ma|.  Raymond,  '85,  540; 

'87,  502,  505. 
Maps. 
'87.  504. 
Of  inner  hsrboi;  >87|  606. 


G4IOSE  RAPIDS  ON  RED  RITER  OF  THE  NORTH-COiraTRUO- 

HON  OV  LOCK  AND  DAM  AT. 

(BeeBxD  RnrxB  or  thx  North,  Minn,  and  Dak.) 


OORDON *S  I^ANDINO,  I.AKE  CHARIPLAIIV,  TT.  —  Constructiok 

or  breakwater  at. 
Appropriatioiis. 

1886 $18, 750, '87,  314. 

1888 10, 000,  act  of  August  11,  1888. 

Engrineers* 

Chief  or  Enoinxbbs. 

Report,  '87, 314. 
Engineer  in  Charge. 

'  MaJ.  M.  B.  Adams,  1886-^—.    Report,  '87,  2400. 

Projects. 

By  Maj.  Adams,  1887,  for  construction  of  a  mbbl^stone  breakwater  extending  firom 

a  point  250  feet  south  of  landing  to  a  point  on  the  18-foot  curve  100  feet  north 

of  line  drawn  from  the  dock  to  Cumberland  Head.    Estimated  ooet,  $38,158, 

'87,  2400.  ^  ^ 

SnrFeys. 

Maps. 
'87,  2400. 


CKmrANUS  BAT,  N.  T.— Improybbixnt  or. 

Appropriatioiuu 

1881 $40, 000, '81,  635. 

1882 20, 000, '82,  661. 

1883 5, 000, '84,  708. 

1886 7, 500, '86,  725. 

Total 72,600 

1888 60,000,  act  of  August  11,1888. 

Statement  of  appropriations,  '87,  713. 
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GOWANVS  BAY,  W.  Y.-Continned. 

Commerce. 

Commercial  statement  from  1880  to  1884,  '84,  707. 
Necessity  for  enlarged  ohannels,  '87, 712, 714. 
Contracts. 

1881.  J.  W.  Ambrose,  for  dredging,  at  17  cents  per  cubic  yard,  '82,  661. 

1883.  E.  Brainard,  for  dredging,  at  18  cents  per  onbic  yard,  '84,  708. 

1884.  li.  Du  Bois'fl  Sons,  for  diidgiug,  at  1^%  cents  per  cubic  yard,  ^85,  673. 
1886.  E.  Brainard,  for  dredging,  at  32  cents  per  cubic  yard,  '87,  711. 

Eni:ineers« 

ChIBF  of  ENOmEKRS. 

Reports,  '80,  85;  '81,  101;  '82,  102;  '83,  i^ ;  '84,  103;  '85,  93;  '86,  98;  '87,61. 
Enoixebrs  ln  Chargb. 
Col.  J.  Newton,  1880-^84.    Reports,  •81,  634, 635 ;  '82,  659 ;  '83,  544. 
Capt.  J.  Mercur,  18d4-'H6.    Reports,  '84,  706 ;  '85,  672. 
Lieut.  Col.  W.  McFarland.  1886-'—.    Reports,  '86,  722 ;  '87,  709. 
Assistant. 
R.  H.  Talcott.    Report,  '81,  636. 
Kie^slatioii. 
Operations  under  appropriations  of  1882  prevented  by  legal  formalities  for  secur- 
ing rigbt  of  way,  '83,  544 ;  '87,  710. 
Operations* 
1881-'82.  158,458  cubic  yards  material  dredged,  '82,  659. 
1882-^83.  60, 706  cubic  yards  material  dredged,  '83,  544. 
1883^84.  91,609  cubic  yards  material  dredged,  '84,  706. 
1884-'85.  22,996  cubic  yards  material  dredged, '85,  673. 
1885-^86.  No  operations,  '86,  723. 

188&-'87.  21,497  cubic  yards  dredged  from  channel  below  Hamilton  Street  Bridge, 
'87,  711. 

Projects. 

By  CoL  Newton,  1H81,  for  dredging  channel  200  feet  wide  and  18  feet  deep  at  mean 
low  water  from  the  Id-foot  contour  outside  the  bay  to  Hamilton  Avenue  Draw- 
bridge, the  last  few  hundred  feet  narrowing  down  to  a  width  of  100  feet.  Esti- 
mated cost,  $182,850,  '81,  636. 

Revised  project  for  dredging  the  natural  channel  ftrom  Hamilton  Avenue  Draw- 
bridge to  southwest  comer  of  Erie  Basin,  and  thence  two  channels,  one  run- 
ning northerly  along  the  west  side  of  Erie  Basin  to  deep  water  near  Red  Hoolc, 
the  other  running  southerly  along  the  wharves  on  the  south  side  of  the  bay. 
Estimated  cost.  $192,564.90. '81,  b72.673;  '87,  710. 

In  1887  Lieut.  Col.  McFarland  considered  that  the  Red  Hood,  Bay  Ridge,  and 
Qowanus  Creek  channels  should  be  widened  to  400  feet  with  a  low- water  depth 
of  21  feet.    Estimated  cost,  $403,500,  '87,  712. 
Snrvejs. 

Ordered  by  act  of  June  14, 1880.  Made,  1881,  under  direction  of  Col.  Newton,  '81, 
635. 

Maps. 
'81,  636;  'dS,  678. 


001¥A]VIT8  €BEEK9  N.  T.— Exahination  ov. 

Engineers. 

Chief  of  EvonrasBB. 

Report,  '84,  105. 
Enginbkr  IK  Charge. 
Col.  J.  Newton.    Report,  '84,  713. 
Plans. 
In  1882  a  line  of  canal  having  taken  the  place  of  the  creek.  Col.  Newton  did  not 
consider  the  creek  worthy  of  improvement,  '84,  714. 
Surreys. 
Examination  ordered  by  aot  of  August  2, 1882.    Made  under  direction  of  Col.  New- 
ton,'84  7ia 
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OBAND  OULF,  MISS.— Habbqr  at,  survst  of. 

Chikf  of  Emoinskrs. 

Reporte,  '80.  158 ;  '81, 213. 
Enoikkkr  in  CHAjtas. 

Mi^.  W.  H.  H.  Benyanrd.    Report,  'SI,  1470. 

H.  St.  L.  Copp^    Report,  '81,  1472. 
Plans. 

By  MiO-  Benyaard,  1680,  for  dred^og  ftom  Station  C  to  Ferry  at  Big  Black  River, 
and  tlienoe  to  near  Gange  No.  3.    EBtimated  cost,  $1,054,780.    Improyement  not 
reoommeoded,  '81,  1476, 1477. 
Surveys. 

Ordered  by  act  of  Jane  14, 1880.    Made,  1880,  under  direction  of  Maj.  Benyanrd,  '81, 
1470. 


OBANB  HATfilf  HABBOB,  ISIGfl.—lMPRoyEMKNT  of. 

(Continued  from  Vol.  I,  p.  228.) 

Approprtations. 

lysa-'T? $303,866.15 

1880 50. 000. 00, '80.  2023. 

1881 50. 000. 00, '81,  2222. 

1882 40. 000. 00, '82,  2309. 

1884. 50, 000. 00, '84,  1986. 

1886 30,000.00, '86^1766. 

Total 523,866.15 

1888 25, 000. 00,  act  of  August  11,  1888. 

Commerce. 

Lofises  to  shipping  occasioned  by  formation  of  bai^  across  harbor  month,  '80,  2019, 

2020. 
Commercial  importance,  '80,  2021. 
Contracts. 

1880.  H.  S.  Dale,  for  ]^ier  extension,  canceled,  '80,  2019.    Squire  &  White,  for  re- 
vetment construction,  '81,  2222. 

1881.  J.  W.  Dennis,  for  pile  foundation,  '81,  2222. 

1882.  Gillen  &  Kirby,  for  pier  construction  and  dredging,  the  latter  at  40  cents  per 
cubic  yard,  '83,  1825. 

1884.  H.  B.  Herr,  for  pier  construction,  '85,  2080. 

1886.  T.  W.  Kirby,  for  stone  and  edgings,  '86,  1767.    Kelly,  Mans  ^  Co.,  for  iron,  at 

2i  cents  per  pound,  '86, 1767.    Cutler  Sl  Savidge  Lumber  Company,  for  timber, 

'86.  1767. 

Eni:ineers. 

Chibf  of  Enginbrrs. 
Reports, '80, 217,  2023 ;  '81,294;  '82,288;  '83,296;  '84,297$  '85,319;  '86,314: 
'87,  281. 
Engikbrrs  IX  Charge. 
Maj.  S.  M.  Mansfield,  1872-'80.    '80,  2019. 
Maj.  F.  Harwood,  l«80-'82.    Reports,  '80,  2019,  2024 ;  '81,  2219. 
Maj.  D.  P.  Heap,  18S2-'83.    Report,  '82,  2307. 

Capt.  D.  W.  Lock  wood,  1883-'—.    Reports,  '83,  1822;  '84,  1984:  '85,  2079:  '86, 
1766;  '87,  2191. 
Operations. 
1879-'80.  Channel  through  bar  at  harbor  mouth  redrei^ged ;  superstructure  on  north 

pier  extension  completed,  '80,  2019. 
1880-|81.  Work  commenced  upon  pile  and  slab  revetment  and  south  pier  esten> 
sion :  extensive  repairs  to  piers  and  revetments  by  day  labor ;  wreck  of  schooner 
Campole  removed ;  5,910  linear  feet  catch-sand  fence  built,  '81,  2220,  2221. 
1881-^82.  1,633  linear  feet  pile  revetment  completed  and  reinforced  by  anchor  piers; 
pile  foundation  for  three  cribs  driven  and  cribs  placed ;  6,470  linear  feet  catch- 
sand  fence  built;  portions  of  north  and  south  revetments  refilled  by  hired  labor, 
'82,  2307,  2308. 
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ORAND  HA  VERT  HARBOR,  mriCH.^-Continuecl. 

Operations— Continued. 

1882- (£).  Three  cribs  placed  in  exteusiou  of  south  pier,  riprap  placed  along  chan- 
nel face,  and  sheet  piliag  along  south  fac^  of  same ;  100  linear  feet  of  crib  work, 
with  superstructure  placed  in  extension  of  south  pier;  repairs,  by  day  labor, 
to  pile- pier  and  north  and  south  revetment;  1(5  oak-timber  aprons  placed  be- 
tween piles  and  cuts;  1,960  linear  feet  catch-sand  fence  built,  '83,  1822,  18.K$, 
IS'W. 

18d3-'84.  700  linear  feet  superstructure  on  south  pier  rebuilt,  '84,  1965. 

1884~'85.  710  linear  foet  south  pier  and  two  outer  cribs  refilled  and  redecked ;  also 
802  linear  feet  revetment  repaired,  by  hired  labor,  *85,  2079. 

1885-^86.  South  pier  extended  by  200  liuear  feet  crib-work ;  breaches  in  pier-head 
and  revetniout  repaired,  '86,  1766. 

18d6-'87.  Completion  of  new  superstructure  to  north  pier ;  repairs  to  piers ;  prog- 
ress on  cribs  for  south  pier  extension,  '87,  2191. 
Projects. 

By  MaJ.  Wheeler,  1866,  revised  in  1867,  for  construction  of  two  parallel  crib- work 
piers,  2,208  and  &}6  feet  long,  respectively,  to  afford  a  channel  of  entrance  of 
navigable  width  and  not  less  than  18-foot  aepth.  Estimated  cost,  |352,770.47, 
•76,  ii,  494;  '80.  217,  2033. 

After  an  affgregat«  appropriation  since  1866  of  $301,866.15,  MaJ.  tiarwood  proposed, 
in  1880,  the  extension  of  piers  to  18-foot  water,  beach  protection,  and  repairs 
to  existing  worlvs.    Estimated  cost,  $365,600,  '80,  2024. 
Surveys* 

Resurvey  made  in  1682,  '82,  2:308.     Survey  of  bar  at  head  of  piers,  1884,  '84,  1984. 

Maps. 
'82,  2310 ;  '84,  1984. 


OR  AND  LAKE,  KiA.— Examinatiok  of. 

Engineers. 

Chief  of  Enoinvers. 

Reports,  '80,  146 ;  '83,  212. 
Engineer  in  Charge. 

MaJ.  A.  Stickney.    Report,  '83,  1131. 
Assistant 
H.  C.  Collins.    Report,  '83.  1131. 
Physical  Characteristics. 

Grand  Lake  Bayou  described,  '83,  1132. 
Plans. 
Maj.  Stickney  considered  that  no  improvement  should  be  attempted  until  the  route 
for  entering  the  upper  eud  of  the  lake  is  decided  upon,  '83,  1131. 
Snrvers. 

Ordered  by  act  of  Juno  14,  1880,  '80,  146. 

Made  under  direction  of  Maj.  Stickney,  1883,  '83,  1131. 


ORAND  MARAIS  HARBOR,  RliiVlir.— Improveicbnt  of. 

(Continued  from  Vol.  X,  p.  231.) 

A  ppropriations. 

1879 $10,000, '79,  150. 

1880 10,000, '80,  1883. 

1881 20,000,  '81,2031. 

1882 20,000, '82,  2107. 

1884 10,000,  '83,  1625. 

1886 10,000, '86,  1638. 

Total 80,000 

1888 15,000,  act  of  August  11,  1888. 

Statement  of  appropriations,  '87,  1U55. 

Contracts. 

1879.  Williams  A  Upham,  for  dredging,  at  28  cents  per  cubic  yard,  '80,  1883. 
1881.  C.  M.  Wilson,  for  breakwater  construction,  '80,  2032. 
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ORAIVD  IflARAIS  HARBOR,  ]IUN1V.— CoDiinaed. 

« 

Coiltract«$— Continued. 

In82,  Williaiii8  &.  Unham,  for  dredging,  at  30  rents  per  oabio  yard,  '83,  1625. 

C.  P.  Macdougall,  for  breakwater  coostructiou,  '83,  1626. 
1884.  Williams  Sc  Upham,  for  dredging,  at  25  oeDt«  per  cnbio  yard,  '85,  1950. 
le^.  Williams  <&  Upham,  for  dredging,  at  24f  cents  per  cubic  yard,  '87,  1956. 

Enirloeers* 

Chibf  of  Enginkrrs. 

Reports, '80, 201;  '81,270;  '82,265;  '83,274;  '84,273;  '85,295;  '86,289;  '87,255. 
Ekgxnekrs  in  Chakqb. 

MiiJ.C.  J.Alleu,  1879--'86.  Reports,  '80,  1882;  '81,2029;  '82,2106;  '83,1624;  '84, 
1822 ;  '85,  1949 ;  '86,  1637. 

Capt.J.B.Qiiiun,  18c!6-'— .  Report,  '87,  1964. 

Operations. 

i879-'80.  19,199  cable  yards  material  dredged,  '80,  1883. 

1880-'81.  16,666  cubic  yards  material  dredged,  '81,  2030. 

1881-'82.  Mayhew  Foiut  breakwater  built,  '82,  2107. 

1882-'83.  Shore  uonuection  and  bulkhead  crib  nearly  finished,  '83,  1624. 

1883-'84.  Work  on  breakwater  continaed;  16,667  cubic  yards  material  dredged. 

'84, 1822. 
1884~'85.  31,625  cubic  yards  material  dredged ;  repairs  and  filling  to  breakwater, 

'85  1949. 
l&-^'86.  No  operations,  '86,  1638. 
18S6-'87.  Dredging  resumed,  '87,  1956. 

Physical  Characteristics. 

Situation  and  surroundings  of  harbor,  '86,  1637. 
Plans. 
By  Capt.  Qulnn,  1887,  for  an  extension  of  the  dredged  area  and  the  breakwater  at 
an  increase  over  the  previously  estimated  cost  of  $114,775,  '87,  1954. 
Projects. 
By  M^j.  Farquhar,  1875,  for  dredging,  within  and  bounded  by  Mayhew's  Point  and 
the  inner  shore-line,  and  construction  of  timber  and  stone  breakwater  to  nar- 
row the  entrance  and  afford  shelter  for  vessels.    Estimated  cost^  |139,669.40, 
'75,  i,  184 ;  '79,  150 ;  '80,  1882,  1883  {  '86,  290. 
In  1887  Capt.  Qninn  proposed  an  extension  of  the  dredged  area  and  of  the  break- 
water, '87,  1954. 
Surreys. 
Maps. 
'81,  2032;  '85,  1950;  '87,  1954. 


ORAN  D  niARAIS,  IIIICH.,  HARBOR  OF  REFUGE  AT.— Improve- 
ment OF. 

(Continued  from  Vol.  I,  p.  231.)- 
Appropriations. 

1880 $10, 000,  '80. 1902. 

1881 20,000,  '81,2038. 

1882 40,000,  '82,  2117. 

1884 35, 000, '84, 1833. 

1886 26, 250, '86, 1649. 

Total 131,250 

1888 50,000,  act  of  August  11, 1888. 

Commerce. 

Necessity  for  harbor  of  refuge,  '81,  2043. 
Contracts. 
1882.  C.  S.  Baker,  for  labor  and  material  for  pier  construction,  and  for  dredging,  at 

25  cents  per  cubic  yard,  '83,  1636. 
1884.  J.  U.  Gillett,  for  superstructure  and  pier  extension,  '85,  1974. 
1886.  C.Sontherland,  for  pier  extension,  '87,  1999. 
Eniineers. 
Chief  of  Cnohtxess 
Reports,  '80,  203;  '81,  273, 2053;  '82,267;  '83,  276;  '84,275;  '85,298;  '86,  292 : 
'87,258. 
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OBAND  MABAIS,  MICHm  HABBOB  OF  BEFVOIS  AT— Oontinaed. 

JB  nflfineers— CoDtinaed. 
Board  of  Enoinkbrs. 
CoiiYened  at  Marquette,  Mich.,  July  18,  1881,  by  8.  O.  Ko.  14,  to  report  upon  a 
plan  for  a  harbor  of  refuge  near  Grana  MaraU,  Mich.,  '81,  2050.    (Lient.  Col. 
Gomstook  and  Majs.  Weitzel  and  Robert.) 
Enginkbrs  m  Charqe. 

Lieut.  Col.  H.  M.  Robert,  1880-'83.    Reports,  '80,  1902 ;  '81,  2038 ;  '82,  2117. 

Capt  F.  A.  Hinman,  1883-'84.    Report,  '83,  1635. 

Lieut.  Col.  J.  W.  Barlow,  1884>'86.    Reports,  '84,  1831 ;  '85, 1973. 

Capt.  C.  £.  L.  B.  Davis,  1886-'—.    Reports,  '86,  1646 ;  '87, 1999. 

L.Y.Schermerhoru.    Report,  '81,  2041,  2049. 
Operations. 

1882-^83.  26  cribs  built  and  5  sunk;  19,029  cabio  yards  of  material  dredged;  oon« 

strnction  of  inspector's  house  completed,  '83,  1635. 
1883-^84.  9  oribb  sunk  in  extension  of  west  pier;^  ooBstruotion  of  east  pier  begun 

by  sinking  600  linear  feet  of  crib- work;  entire  work  riprapped  and  decked ; 

13,075  cubic  yards  material  dredged ;  breach  through  sand-spit  closed  with 

brush  and  stone,  '84,  1831. 
1884-'85.  500  linear  feet  superstructure  oompleted  and  west  pier  extended  50  feet, 

'85  1973. 
1886^86*.  West  pier  extended  250  linear  feet  and  east  pier  150  feet ;  100  linear  feet 

miperstructure  on  west  pier  oompleted ;  200  linear  feet  pile-pier  constructed  by 

hired  labor,  '86,  1647. 
1886-^87.  Preparations  for  extension  of  west  pier;  200  linear  feet  of  west  pier  re- 
paired ;  total  amount  of  work  accomplished,  '87,  1999,  2000. 

Vlans. 

By  Lieut.  Col.  Robert,  1881,  for  (1)  the  construction  of  an  artificial  entrance,  by 
cutting  through  the  west  spit  near  its  western  extremity  at  estimated  costs  of 
|425,5&,  1502,425,  ^08,887,  $511,445;  (2)  for  improvement  of  natural  entrance 
at  estimated  coste  of  |56l,506,  $625,526,  $603,020,  $667,040,  $595,034,  $659,054, 
$661,980,  $726,000,  '81,  2045,  2046,  2047,  2048. 

Private  and  Corporate  W^ork. 

Channel  dredged  in  1884,  deepened  by  private  enterprise,  '84, 1831. 
Projects. 
By  Board  of  Engineers,  1881,  for  the  formation  of  a  harbor  of  refuge  at  Grand  Ma- 
rais,  Mich.,  by  access  to  the  bay  through  two  parallel  piers  1,550  and  1,900  feet 
in  length,  respectively,  with  a  dredged  channel  between  them  of  500  feet  width 
and  20  feet  depth  at  its  lake  end,  and  300  feet  width  and  18  feet  depth  at  its 
harbor  end.    Estimated  cost,  $450,000,  '81,  2053 ;  '87,  1999. 
Surveys. 
Made,  1880,  under  direction  of  Col.  Robert,  '81,  2039. 
Maps. 
'81,  2040. 


OBAJVD  POBTAOE  AND  WANS-WAU-OOIMIVO  BAT,  MM^N.— 

EXAMIXATIOK  FOR  HARBOR  OF  RXFUOB  AT. 

Enifineers. 

ChIBF  of  IfiNQINKBRS. 

Reports,  '81,  247;  '82,  266. 
Enginekr  in  Charob. 
Cant.  C.  J.  Allen.    Report,  '82,  2110. 
Physical  Characterf sties. 

Locality  described,  '82,  2110. 

Plans. 

In  1882  Capt.  Allen  estimated  that  a  harbor  of  refoge  at  Grand  Portage  Bay  would 
cost  $111,677  and  at  Wans-wau-goising  Bay  1^1,807,  bat  that  tnere  was  no 
present  commercial  requirement  lor  such  harbors  at  either  locality,  '85,  2111. 

Surveys. 

Examination  ordered  by  act  of  March  3,  1881.  Made  under  direction  of  Capt. 
Alien,  '85,  2U0, 
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OBAHTD    RIVBB    BEL.OW    GRAND    RAPIDS,    IHICH,— Improve- 
ment OF. 

Appropriations. 

lc<Kl...., $10, 000, 'SI,  {fti!i5. 

1882 ir>,  000, '82,  2312. 

1884 *A000,'84,  19j<7. 

Contracts. 

1882.  Squier  &,  White,  for  dredging,  at  $0  pi-r  bour,  '83,  1826. 
1885.  R.  Fittoh,  fer  dredging,  at  25  cent«i  per  cubic  yard,  '85,  2082. 

Eni^lneers. 

Chief  bf  Ekgikeers. 
Reports,  '80,  221;  '81,  294,  360;  '82,  289;  '83,  296;  '84,  298;  '85,  3*30;  '86,  314; 
•87,  282,  286. 
Engineers  in  Charge. 
Maj.  F.  Harwood,  1880-'82.    Report,  '81,  2224,  2225. 
M»J.  D.  P.  Heap,  1882-'84.     Reports,  '82,  2311 ;  '83,  1825. 

Capt.  D.  W.  Lock  wood,  1884-'—.    Reports,  '84,  la-O;  '85,  2081;  '86,  1767;  '87, 
2193,  2206. 

Operations. 

1881-'82.  7,267  cubic  yards  mateiial  dredged  ;  two  ligbters  built,  '82,  2311. 

1882-^83.  6,172  cubic  yards  bowlders  and  1,036  cubic  yards  clay  dredged,  '83,  1826. 

lt?83-'84.  18,029  cubic  yards  material  dredged,  '84,  1987. 

1884-'85.  14,112  cubic  yards  material  dredged,  '85,  2081. 

1885>'86.  60,176  cubic  yards  sand,  gravel,  and  clay,  aud  1.707  cubic  yards  bowlders 
reajoved;  cleaaibg  the  channel  to  a  point  ^  miles  below  mouth  of  Ganoe's  Ca- 
nal at  Grand  Rapids,  '86,  1767. 

18d6-'87.  6,158  cubic  yards  dredged  from  vicinity  of  Haire's  Bar,  '87,  2194. 
Plans. 

In  1887  Cax)t.  Lockwood  did  not  consider  the  river  worthy  of  improvement,  '87, 
2207. 

Projects. 

By  Maj.  Harwood,  1881,  for  excavation  of  channel  100  feet  wide  aud  4  feet  deep  at 

low  water  Crom  Grand  Rapids  to  deep  water.    Estimateil  cost,  f25,000,  '81, 2224. 

Increased  by  MaJ.  Heap,  in  1882^  to  $:)5,000,  '82,  2311,  2312. 
lu  181*^  Capt.  Lockwood  did  not  consider  the  river  worthy  of  improvement,  '87,  2907. 
Surveys. 
Ordered  by  act  of  June  14,  1880.    Made,  1881,  under  direction  of  Maj.  Harwood, 

'81,  2225. 
Special  surveys  to  cover  localities  embracing  shoals,  '85,  2081. 
Examination  ordered  by  act  of  August  5,  1886.    Made  under  direction  of  Capt. 

Lockwood,  '87,  2206. 


ORAND  RIVER  HARBOR,  MICH.    (See  Grand  Haven  Harbor.) 


GRAND  RITER  HARBOR,  OHIO— Improvement  of. 
(See  Fairport  Harbor,  Ohio,  iMPROvsifENT  of.) 


OR  AND  RIVER,  MO.    (See  Brunswick,  Mo.) 


GRAND  TRAVERSE  BAY— With  a  viBVf  to  connecting  it  with  Torch 

Lake,  near  Eabtpout,  Mich.,  examination  of. 

Eni^ineers. 

Chief  of  Engineers. 

Report,  '87,  286. 
Engineer  in  Charge. 

Capt.  D,  W.  Lockwood,  1887.     Report,  '87,  2210. 
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OBAIVD  TBAV£BSE  BA¥--Coiitinued. 

Physical  Cliaraeterlstlcs. 

Description  of  the  bay,  '87, 2-<ill. 
Plans. 
In  view  of  the  purely  looal  nature  of  the  improvement  and  the  great  ooet  of  the 
same  Oapt.  Lock  wood  reports  the  locality  aa  unworthy  of  improvement,  'a?, 
2211. 
Surveys. 
Examination  ordered  by  act  of  Auf^ast  5,  1886.    Made,  1887,  under  direction  of 
Capt.  Lockwood,  '87,  2210. 


OB  ASS  BI¥£B  AT  MASS  EN  A^  Iff.  T.— iMPEOVESCKin*  of. 

Appropriations. 

Icte2 $3, 000, '83, 1956. 

Eng^jneers. 

Chief  of  Enginbers. 

Reports. '80.  2:J3  ;  '81,  320;  '83,  323  j  '84,  327;  '85,  353;  '86,  347;  '87,  313. 
Enginekrs  in  Charge. 

Maj.  W.  McFarland,  1880-'83.    Report,  '81, 2457. 

Lieut.  Col.  H.  M.  Robert,  188^'85.    Reports,  '83, 1956 ;  '84, 2154. 

Maj.  M.  B.  Adams,  1885-'—.    Reports,  ^85,  2296 ;  '86,  1898 ;  '87,  2396. 

Ass  I  ST  A  NT. 

F.  T.  Hampton.    Report,  '81,  2458. 
Operations. 

No  operations  yet  undertaken,  '87, 2396. 
Projects. 
By  Maj.  McFarland,  1881,  for  improvement  of  Grass  River  from  mouth  to  Haskell's 

Wharf  by  dredging  channel  4  feet  deep  at  low  water.    Estimated  cost,  |12,000, 

'81, 2458. 
Increased,  1885,  $7,000,  '85,  2297. 
Increased,  1886,  $1,600, '86,  1899;  '87,  3396. 

Surveys. 

Ordered  by  act  of  June  14,  1880.    Made,  1881,  under  direction  of  Maj.  McFarland, 
'81,  2457. 


GBA^'S  HABBOB,  1¥ASH.— Survey  of  kntkangb  to. 

Engineers. 

Chief  of  Engineers. 

Reports,  '81,332;  '82,  324. 
Engineer  in  Charge. 

Capt.  C.  F.  Powell.    Report,  '82,  2722. 
Assistant. 

R.  A.  Habersham.    Report,  '82,  2788. 
Piiysical  Giiaraeteristles. 
Locality  described,  '82,  2723. 

Plans. 

In  1882  Capt.  Powell  considered  that  no  present  improvement  of  the  entrance  was 
necessary, '82,  2723. 

Surveys. 

Examination  ordered  by  act  of  March  3,  1881.     Made  under  direction  of  Capt. 
Powell,  '82, 2722. 


OBEAT  BATf  If.  H.    (See  Piscataqua  Riybb,  N.  H.  and  Me.) 


OBEAT  KANAITHA  BITEB,  W.  TA.    (See  Kanawha  River,  Great.) 
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ORfiAT  BECONIV  BAY,  IV.  Y.    (&»  PscoNic  Bivu,  N.  T.) 


OBEAT  PEE  DEE  BITEB9  S.  C.    (6«e  Pu  Du  Rivuiy  G&kat.) 


OBEAT  80DU8  HABBOB«  N.  T.    (8m  SoDua  Hasbob,  Obsat.) 


OBEAT  WICOMICO  BITEB,  VA.    (See  Wicomico  Rivxb,  Gkkat.) 


OBEEN  BAT  HABBOB,  WM.— iMPsovsMBKr  of  habbob  at. 

(Contiuued  from  YoL  If  p.  834«) 
Ap  propriatloDB. 

lt<G(>-7i) 1229,550 

iet<0 6,000, '80,  1908. 

1H81 5,0(HJ,  '81,2070. 

m'?^ 20,000,  '82,2133. 

ISM 10,000,  '84,  1845. 

18d6 7,000,  '86, 1659. 

Total  ••    277  550 

1888 rrrrrinri      10,'000,aot  of  August  11,188& 

Contracts. 

ititiO.  Green  Bay  Dredge  and  Pile  Driver  Company,  for  dredging,  at  86  oentaper 
cubic  yard. '80,  1906. 

1881.  Green  Bav  Dredge  and  Pile  Driver  Company,  for  dredging,  at  19  oentaper 
cubic  yai*d,'81,  2070. 

1882.  N.  G.  Dodge,  for  dredging,  at  17  cents  per  cable  vard, '83,  1654. 

1885.  Green  Bay  Dredge  and  Pile  Driver  Company,  for  dredging,  at  26  cents  per 

cubic  yard,  '85, 19b7. 
1887.  G.  Denis,  for  stone,  at  $3.74  per  cord, '87,  2012.    Shadboltj  Boyd  &  Co.,  for 
iron,  '87,  2013.    Leathem  Ol  Smith,  for  timber,  '87,  2013. 
Engineers. 
Chikf  of  Enoinrbrs. 
Reports, '80,  203;  '81,274;  '82,270;  '83,379;  '84,278;  '85,302;  '86,296;  '87, 

Enginbers  in  Charge. 

Lieut.  Col.  H.  M.  Eo'oert,  1875^'83.    Reports, '80. 1905;  '81,  2069;  '82,  2133. 

Capt.  F.  A.  Hinnian,  l&33-'84.    Report, '83,  1653. 

Lieut.  Col.  J.  W.  Barlow,  1884-'96.    Reports,  '84,  1844  :  '85,  1987. 

Capt.  C.  E.  L.  B.  Davis,  18S(3-'—.    Reports, '86,  1658;  %7,  2012. 
Assistant. 

L.  Y.  Schermerhom.    Report,  '^  1,  2071. 
Operatioo9* 
1879-'80.  12,571  cubic  yards  material  dredged, '80, 1905. 
1880-'81.  26,:U5  cubic  yards  material  dredged,  '81,  2069. 


1884-^85.  49,402  cubic  yards  material  dredged,  '85,  1987. 

li?85-'86.  11,500  cubic  yards  material  drudged ;  70,')  linear  feet  of  east  revetment  an4 

superstructure  repaired, '86,  1G;>8. 
18-^(>-'87.  Repair  of  east  revetment  at  Gnuwy  Islaud,  '87,  2012. 

Physical  Characteristics. 

Table  of  weelcly  Huctuatious  of  water  surface,  '81,  2071. 
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OBEEN  BAT  HABBOB,  WI8.-Coiitinaed. 
Projects. 

By  MaJ.  Honstoo,  1872,  for  dredging  cat  so  as  to  widen  and  deepen  it  to  14  feet 
thronghont,  requiring  the  removal  of  aboat  175,000  cnbio  yards  of  material. 
Estimated  cost,  $50,000, '72, 31, 116;  '73,198:  sabseqnently  increased  to  $75,000, 
'74.  i,  38,  140. 

After  an  aggregate  of  appropriations,  amoanting  to  $235,550,  M^.  Bobert,  in  1861, 
propo^  dredging  channel  200  feet  wide  and  14  feet  deep  revised  datnm,  from 
month  of  Fox  Biver  to  deep  water  in  Qreen  Bay,  requiring  the  removid  of 
240,000  cabic  yards.    Estiomted  cost,  $72,000,  '81,  2070. 
Surveys. 

Survey  made,  1661,  '81,  2069. 


OBEEHTBBIAB  BIFBB,  IT.  TA,— ExAMiNATioir  of. 

Bnfflneers* 

Chisf  or  Enginbbbs. 

Beport,  '85, 28a 
Enginsbr  in  Chaboe. 

Lieut.  Col.  W.  P.  CraighiU.    Beports,  '77,  709 ;  '85, 1866. 
Assistants. 

Lieut.  T.  Turfie.    Beport,  '77,  709. 

W.  P.  Smith.    Beport,  '85, 1867. 
Physical  Characteristics. 

Biver  described,  '85,  1867. 

Plaos. 

In  1884  Lieut.  Col.  CraighiU  did  not  consider  that  the  advantages  resulting  from 
the  impiovement  of  the  river  would  be  sufficient  to  Justify  the  cost,  '85,  1867. 
Sunreynm 

Examination  ordered  by  sot  of  July  5, 1884.  Made  under  direction  of  Lieut.  Col. 
CraighiU,  '85, 1866. 


OBEBIVPOBT  HABBOB.  Bf.  T*— Improvsmbnt  of. 

Appropriatiens* 

im $10,000, '83,  628. 

1884 10,000, '84,  668. 

1886 6,000,  '86,  659. 

1888 5,000,  act  of  Augusta,  1888. 

Commerce. 

Present  tonnage  and  probable  increase  of  commerce  resultant  upon  improvement, 
'82,  636. 
Contracts. 

1883.  Luce  A  Hoskins,  for  stone,  at  $1.59  per  ton,  '83.  528. 

1884.  C.  H.  Edwards,  for  stone,  at  $1.38  per  ton,  '85,  664. 
1886.  J.  y.  Luce,  for  stone,  at  $1.17  per  ton,  '87,  632. 

Engineers* 
Chief  or  Engikeers. 
Reports,  '81.  97;  '82,  97;  '83,  92;  '84,  99;  '85,  89;  '86,  90;  '87,  64. 

ENOIKEBB8  IN  CHARGE. 

MaJ.  J.  W.  Barlow,  1881-'83.    Beport,  '82, 635. 

Lieut.  Col.  W.  McFarland,  1889-^86.    Reports,  '83,  527 ;  '84,  658 ;  '85,  664. 
liieut.  Col.  D.  C.  Houston,  1886-^—.    Beports,  '86,  659 ;  '87,  630. 
AftBiBTAirr. 
H.  N.  Babcook.    Beport,  '82, 635. 
Operatiens.* 
1882-^83.  939  tons  stone  delivered,  and  45  tons  placed  in  position,  completing  25 

linear  feet  of  dike,  '83,  528. 
1883--^84.  4,047  tons  of  stone  delivered  in  breakwater,  completing  same  to  805  feet, 

'84,658. 
1884~'85.  6,387  tons  stone  placed  in  the  work,  increasing  its  length  428  linear  feet, 

'85  664. 
1885-^86.  No  operations,  '86,  659.    . 
1886-^87.  1,596  tons  of  stone  placed  in  work,  extending  its  length  92  feet,  '87,  631. 

1443  EN ^15 
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ORBENPOKT  HABBOB,  N.  Y.-Contiiiiied. 

Ptayglcal  Ctaaracteristicflu 

Mean  rise  and  fail  of  tide  at  Greenport,  '82,  636. 

By  MaJ.  Barlow,  1882,  for  coDstmction  of  a  rabble-stone  breakwater  apon  Joahna 
Point  Shoal,  off  Joehaa  Point,  to  cover  Qreenport  Harbor  anchorat^e  from  east 
and  northeast  storms,  and  to  prevent  further  shoaling  of  harbor  by  transfer  of 
material  from  point  and  shoal  above  mentioned.  Estimated  cost  of  breakwater, 
extending  to  18-foot  oarve,  946,000,  '82,  635;  '87,  630. 

Surveys* 

Ordered  by  act  of  March  3, 1881.    Made,  1882,  nnder  direotion  of  Maj.  Barlow,  '82, 

635. 
Maps. 
'83,  628;  '85,  664« 


OBEfiHr  BIVEB,  If •  C— EXABOKATION  OF. 

SBirtBeers. 

Chief  of  Enoinebbs. 

Report,  '85,  164. 
Engineer  in  Chabgb. 
Capt.  F.  A.  Hinman.    |e«port,  '85,  1046. 
Physical  CliaracterisUcs. 

River  discharge,  '85,  1046. 
Plans. 

In  1884  Oapt.  Hinman  did  not  consider  the  river  worthy  of  Improvement,  '88, 1048. 
SnrFe^s. 
Examination  ordered  bv  act  of  July  5, 1884.    Made  nnder  d Irection  of  Capt.  Hinm&n, 
'85, 1046. 


OBEElf  BITEB  AND  TBIBVTABIES,  KT.— Surybt  of. 

(Continned  from  Vol.  I,  p.  236. ) 

[$135,000  appropriated  by  act  of  Augnat  11, 1888;  purchase  of  looks,  dams,  etc] 
Commerce* 

See  Private  and  Cobporatb  Work.) 
Engrlneers. 

(Board  of  Engineers. 

Report  of  Board  of  18^  upon  the  commercial  valne  and  importance  of  the  works 
of  the  Qreen  and  Barren  River  Navigation  Company,  '87, 1903.    ^Majs.  King, 
Stickney,  and  Mackenzie.) 
Chief  of  Enqineera. 

Reports,  '80,  195 ;  '85,  292 ;  '87,  249. 
Engineers  in  Charge. 

Maj.  W.  E.  Merrill.    Report,  '80,  1799. 

Capt.  J.  C.  Post.    Report,  '85,  1904. 
Assistants. 

R.  H.  Fitzhugh.    Report,  '80,  1802. 

A.  L.  Dnval.    Report,  '85,  1910. 

lieg^lslation. 

Qreen  and  Barren  River  Navigation  Company  chartered  by  Stata  of  Kentaoky, 
'80,  1799. 

Effort  and  failnre  to  repeal  act,  '80,  1801. 

Acts  of  incorporation,  '80,  1822;  ^85,  1907. 
PlaiHi. 

By  Maj.  Merrill,  1880,  for  slack-water  navigation  on  Qreen  and  Big  Barron  rivers  by 
means  of  locks  and  dams.  Estimated  cost  from  $834,805  to  ^3,184,  '80,  1801, 
1818.  Since  the  State  virtaally  closed  the  river  by  its  charter  to  the  navigation 
company  it  is  not  considered  as  entitled  to  aid  from  the  Qeneral  €k>vernment, 
'80,  1801. 

Report  of  Capt.  Post  on  the  condition  of  the  Green  and  Barron  rivers,  '85,  1904. 

Report  of  Board  of  Engineers,  1686,  on  the  commercial  value  and  importance  of,  '87, 
1903. 


BIYEBS   AND   HARBORS.  227 

OBCEN  BIVEB  AliD  TBlBUTABIfiS,  KY.-^oatiDaed. 

Physical  Characteristics. 

Desoriptioa  of  ores  and  ooais  on  Greea  River;  '80,  1808, 1810,  1812. 
Distaaoes  and  elevations,  '80,  1817. 
Private  aod  Corporate  Work* 

The  Green  River,  under  the  control  of  a  company  chartered  by  the  State  of  Ken- 
tnckv,  '80,  1799.    Existing  dams  on  river,  '80,  1816.    Rates  of  toll,  '80,  1800, 

In  acoordance  with  the  requiremenrs  of  the  act  of  July  5,  18-io,  Gapt.  Post  reports 
on  the  condition  of  Green  and  Barren  rivers,  with  estimated  cost  of  relieving 
the  same  from  incumbrance,  so  as  to  render  them  free  to  commerce.  '85,  1004. 
1914.  * 

Report  of  Board  of  Engineers,  1886,  on  the  commercial  value  and  importance  of  the 
works  of  the  navigation  company,  '87,  1903. 
Surveys. 

1879,  by  R.  H.  Fltzhngh,  '80,  1803. 


OUTTEIYBITBOII,  IOWA.    (See  Mississippi  Rivkb  fbom  Sautf  Paul  to 

Des  Moines  Rapids.) 


OfTTAIVDOTTfi  BITEB,  W.  T  A  .—Improvement  of. 

(Continued  from  Vol.  I,  p.  2:)6.) 
Appropriatioms. 

ltt78-'79 13.000 

1880 2, 000, '80,  1831. 

1881 3,500, '81,  1987. 

1882 2, 000, '82,  1957. 

1884 •2,000,*84,  1754. 

Tofcal 12,600 

1888 2,000,aot  of  August  11,1888. 

Enifineers. 

Chibt  of  Ekoinesbs. 

Reports,  '80,  196;  '81,  264;  '82,  259;  '83,  267;  '84,  266;  '85,  290;  '86^  285; 
'87,  242. 
Ejtoinbbrs  in  Charob. 

M^j.  J.  W.  Cuyler,  1880-^83.    Reports,  '80,  1830 ;  '81,  1986 ;  '82,  1955. 

Capt.  J.  C.  Post,  1883-'e7.    Reports,  '83,  1570 ;  '84,  1753 ;  '85,  1889 ;  '86, 1622. 

Lieut.  CoK  W.  E.  Merrill,  1887-^—.    Report,  '87,  1827. 

AaSISTANT. 

£.  A.  Chase.    Reports,  '80,  1831 ;  '81, 1987. 
Operatfonii. 

All  operations  by  hired  labor. 

1879-^80.  800  cubic  yards  of  sand  dredged ;  300  cubic  yards  solid  rock  removed ; 
3,348  snags,  stumps,  and  trees  cut  and  removed,  '80,  1831. 

1880-^81.  1,345  snags  removed ;  965  cubic  yards  rock  removed,  '81,  1987. 

188L-'92.  Improvement  of  channel  continued,  '82,  1956. 

1882-'83.  600  cubic  yards  solid  rock  removed  ;  122  stumps  and  trees  removed ;  1,030 
linear  feet  brush  and  rock  dams  built,  '83,  1571. 

1883-'84.  426  cubic  yards  solid  rock  and  85  cubic  yards  loose  rock  and  gravel  re- 
moved, '84,  1753. 

ld84-'86.  No  operations,  '85,  1889 ;  '88,  1622. 

1886-'87.  Removal  of  Rogers's  Mill-dam,  '87,  1827. 
Projects. 

By  M^|.  Merrill,  1878,  to  remove  snags,  rock,  and  other  obstructions.  Estimated 
cost,  $10,000,  '75,  i,  74l»;  '78,  108;  '79,  i:i52;  '80,  196. 

By  Capt.  Post,  1884,  for  removal  of  snags,  rock,  and  obstructions  from  mouth  to  Lo- 
gan Court- House,  81m«es,  also  for  purchase  and  removal  of  Rogers's  and  Peck's 
mill-dams.    Estimated  cost,  $10,000,  '84,  17.'>3. 

*Bflapproprialed  by  act  of  1888,  ^86, 1622.    List  of  appropriationB  previous  to  1880, '83, 1571. 
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HAIKFTOll  BIVER,  TA.—Improysmknt  of. 

(Continaed  from  Vol.  I,  p.  S96.) 
Appropriati#iM« 

l»7iJ-79 $12,000, 

List  of  appropriations  preyioaa  to  1860,  *80^  779. 
engineers. 

Chief  of  Enoinesbs. 
Report,  '80,  115. 

Enginskr  in  Charob. 
8.  T.  Abort,  U.  S.  Agent,  1874-^80.    Beport,  '80.  779. 
Operations. 

Uistory  of  work,  '80,  779. 

1879-'80.  G6f'3a6  oabic  yards  material  dredged ;  project  completed,  '80,  780. 

Projectflu 

By  8.  T.  Abort,  1875,  for  cnttinff  eliannel  150  feet  wide  by  9  feet  deep  through  bar  at 
month  of  river.  Estimated  cost,  $15,757, '75,  ii,  153;  '78,72.  Project  completed 
in  lb80,  '80,  780. 


HAHTDSBOBOUOH,  MIIS8«--£xAifiNATiOK  of  Back  Bat  at. 
Engrineers. 

CUIRF  OF  ENOINBBR8. 

Report,  '85,  214. 
Enginkbr  in  Charge. 
M^j.  A.  N.  Damrell.    Report,  '85,  1373. 

Plans. 

In  1884  M^j.  Damrell  considered  that  the  bay  was  not  worthy  of  improvement,  as  its 
cost  would  probably  exceed  $140,000,  '85,  1374. 

SnrFeys. 

Examination  ordered  by  act  of  July  5, 1684.    Made  under  direction  of  MaJ.  Damrel], 
'85, 1373. 


H AlVnriBAIjv  no.    (See  Mississippi  Riybr  from  Des  Moines  Rapids  to  the 

MOUTH  OF  THE  ILLINOIS  RlVBB.) 


BABBOB  OF  BEFUGE  AT  BEATEB  BAT,  BlUriV.    (See  Beaver 

Bay,  Minn.) 


HABBOB  OF  BEFUOE,  LAKE  BUBOIV.    (See  Sand  Beach,  Lake 

Huron.) 


HARBOB  OF  BEFUGE  OW  LAKE  PEPIN  AT  LAKE  GITF, 
lUINZir.,  AND  8TO€KHOL]n[,  WIS.  (See  Lake  Pepin,  Mississippi 
River.) 


BABBOB  OF   BEFVGE   AT  ]9IILWAIIKEE,  WIS.    (See  Milwau 

KEE  Bay,  Wis.) 
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m 

HARBOB  OF  BEFUOE  0!V  THE   PACIFIC  COAST— Improve- 
ment OF. 

Appropriations. 

1«79 $150, 000, '81,  2621. 

Commerce* 

List  of  marine  disastois,  *81,  2637,  2668. 
Interest  of  commoroe  in  a  harbor  of  refuge,  '81,  2640,  2698, 
En^neers. 
Chief  of  ENanrBEHS. 

Report,  '81,  333,  2679. 
Board  of  Enoinebrs. 
Board  of  Engineers  for  the  Pacific  coast  report  npon  proposed  harbor  of  refbge 
between  the  Straits  of  Foca  and  San  Francisco,  '81,  2621,  2681.    (Lient.  Cols. 
Stewart,  Williamson,  and  Mendell,  and  Mi^.  Gillespie.) 
Minority  report  of  Col.  Williamson,  '81,  2651. 
Physical  Characteristics* 
Desuription  of  north  Pacific  coast,  '81,  2626. 
Storms  of  the  coast,  '81,  2634. 
Description  of  Port  Orford,  '81,  2647. 
Plans* 
Comparison  of  sites,  '81,  2643,  2647. 
Board  of  Engineers  recommended  Port  Orford  as  site  of  harbor  of  refdge,  '81, 2648, 

2694* 
Minority  report,  Col.  Williamson,  '81, 9651. 


HARBOR  OF  REFUGE,  PORTAGE  LAKE  AND  LAKE  SU- 
PERIOR SHIP-CAM A£i.  (See  Portage  Lake  and  Lake  Superior 
Ship-Canal.) 


HARBOR  OF  REFUGE  AT  SANDY  BAT,  CAPE  AlfN,  MASS. 

(See  Sandt  Bat,  Mass.) 


HARIiEH  RITER,  If.  T*— Ixpbovemknt  of* 

(Continued  firom  YoL  I,  p.  238.) 
Appropriations* 

1874-'79 1420,000 

1888 70,000,  act  of  August  11, 1888. 

.  No  appropriations  made  since  1879.    In  18to  tMOO,000  was  on  hand  from  the  appro- 
priations of  1878-^79,  which  was  held  until  right  of  way  is  secured  free  or  cost 
to  United  St  ites,  '78,  55;  '79,  385;  '86,  95;  '87,  58. 
Right  of  way  secured  in  1887,  '87,  671,  674. 
Eng^ioeers* 
Chikf  of  Enoineers. 

Reports,  '80,82;  '81, 100, 108;  '82, 101;  '83, 96;  '84, 103;  '85, 93;  '86,94;  '87, 58. 
Engineers  in  Charge. 
Col.  J.  Newton,  1874-^84.    Reports,  '80,  507;  '81.  631;  '82,  656;  '83,  543. 
Capt.  J.  Mercur,  1884-'85.    Report,  '84,  704. 

Lieut.  Col.  W.  MoFarland,  1885^—.    Reports,  '85,  674 ;  '86,  672;  '87,  665. 
Legrislation. 
Delay  in  securing  rii^ht  of  way,  '80,  607;  '86,  674  ;  '87,  668. 
Acts  of  State  of  New  York  relating  to  right  of  way,  '87,  677. 
Operations. 
187ri-'8t>.  No  operations  from  lack  of  right  of  way,  '87,  58, 668. 
l886-'87.  Right  of  way  obtained  May,  1887,  '87.  58,  674. 
Plans. 
By  Col.  Newton,  1882,  for  channel  through  Harlem  Kills  300  feet  wide  and  3,400 
feet   long.     Estimated   cost  for    18- foot  depth,  |;i,488,400;    15-foot   depth, 
(^204,409;  12-foot  depth,  $1,161,225,  '82,  657. 
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HABLEM  BITER.  IX.  T.-Ooniinned. 

Plans— Cou  tinned. 

By  Col.  Newton.  1884,  for  channel  350  fe<9^  wide  and  15  f<Mt  deep  from  the  Hudson 
to  Harlem  Kiver  at  Morris  Dock,  opposite  Sterman*s  Creek.  Bstimated  eost^ 
(1)  Tia  Dyckman'ti  Creek,  |i,09l,(5di :  (2)  via  King's  Bridge.  13,038,096:  (9)  Tia 
Bhemian^s  Creek,  $:^026,07ri,  '84,  706. 

History  of  plans,  '87,  G66. 
Projects. 

By  Col.  Nowton,  1875.  for  a  channel  15  feet  deep  at  mean  low  water  from  Randall's 
Island,  by  way  or  Spayteu  Duy vil  Creek,  to  the  Hadaon  River,  including  the 
removal  of  rock,  obstruct  lone  around  piers  of  High  Bridge,  excavation  of 
canal  prism,  dred^^in^,  and  revetment,  the  width  of  channel  to  be  400  feet, 
except  through  Dyckman's  Meadow,  where  it  is  reduoed  to  350  feet.  Estimated 
cost.  I  >,  100,000  '75,  ii,  236,  2:37;  '84,  705;  >85,  676.  For  the  improvement  of 
Harlem  River  between  this  proposed  channel  and  its  month,  $600,060,  '7S|ii| 
237;  '85,  (576.  Aggregute  estimated  cost  of  entire  improyement,  9S^708,d00, 
'75,  ii.  237;  '85,  676;  %6,  674;  '87,  668. 

History  of  project,  '87,  666. 
Surveys. 

Ordered  by  act  of  March  3, 1881.  Made,  1881,  nndar  direetion  of  CM.  Newton,  ^82, 
666. 

Maps. 
'82,  656. 


HABIiOWE  BITER*  IV.  €•    (See  New  Bernib  to  Bkaufobt,  N.  C,  ihlahd 

LUTE  OF  NAYIQATION  BETWBKlT.) 


HABRISEGKET  BIVEB,  ME.— Subvet  of. 

Eitirinco'^ 

CuiKF  OP  Engineers. 

Report,  '82,  77. 
Engineer  in  Chabqe. 

Col.  G.  Thorn.    Report,  '82,  530. 
Assistant. 
A.  C.  Both.    Report,  '82,  531. 
Plans. 
By  Col.  Thorn,  1881,  for  the  formation  of  a  dredged  channel  from  Weston  Point  to 
Freeport  Landing  60  feet  wide  and  12  feet  deep  at  high  water,  wiUi  a  basin  at 
Freeport  180  feet  wide.    Estimated  cost,  $13,000,  '82,  531. 

Surveys. 

Ordered  by  act  of  March  3,  1881.    Made  under  direction  of  Col.  Thorn,  '82,  590. 


HELL  GATE,  IV.  Y.    (See  Eabt  Riveb,  N.  TO 


HEMPSTEAD  HARBOR  AND  BA¥,  IV.  T.— SfTBYBT  OY. 

Engineers. 

Chief  of  Engineers. 

Reports,  '80,  85;  '81,  108;  '84,  122. 
Engineers  in  Charge. 

Col.  J.  Newton.     Report,  '81,  663. 

MaJ.  G.  L.  GilleapiA.    Riiport,  '84,  764. 
Assistant. 

R.  H.  Talcott.    Report,  '81,  669. 
Commerce. 
Small  amount  of  commerce  to  be  benefited,  '84,  764. 
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HERIPSTEAD  HARBOR  AND  BAT,  !f.  T.-ContinnecL 

Plans. 

By  Col.  Newton,  1831,  for  improvement  by  separatinja;  the  inner  from  the  enter  bay 

by  a  dam,  and  regulating  ingre^  and  egress  by  means  of  a  lock.    fistimAted 

cost,  $440,000.    Not  recommended,  '81,  668. 
By  construction  of  a  dike  7^500  feet  in  length  firom  "Bar  Beach"  in  a  sontherly 

direction  to  Hick's  Wharf  and  dredging.    Estimated  cost,  |]63,200)  '81, 668. 
By  construction  of  2,500  linear  feet  of  diking  from  bay  entrance  to  steam-boat  dock 

and  dredging.    Estimated  cost,  $83,375,  '81,  671. 
In  1884  Maj.  Gillespie  did  not  consider  Hempstead  Bay  worthy  of  improvement  nor 

the  work  a  public  necessity,  '84,  764. 
Surveys. 
Ordered  by  act  of  Jnne  14,  1880.    ICade,  1880,  nnder  direotion  <Mf  Col.  Kewton,  'SI, 

668.    Of  Hempstead  Bay  ordered  by  act  of  August  2,  1882.    Made  under  direo- 

tion  of  Maj.  Gillespie,  '84,  764. 


HBHrNEPIHr  CAlf  AL-SUBTOT  fob. 

(Continued  from  Vol.  I,  p.  S39.) 
Appropriations* 

lo82 |30, 000, '83,  290. 

1886 15, 000, '86,  457. 

Commerce. 

Commercial  necessity  for  canal,  '83,  1780 ;  '86, 1738. 
Effect  of  water  transportation  competition  rates,  '83,  1781. 
Engriiieers. 
Chief  of  Engineers. 

Reports,  '83,  289;  '84,  291 ;  'dS,  314 ;  '86,  309, 1708;  '87,  275,  2187. 
Board  of  Enginmbrs. 

Of  1886  to  report  npon  the  Hennepin  Canal.    Keport,  '87,  2137-2141. 

(Lient.  Cols.  Comstock  and  Poe  and  Maj.  Post.) 
Enginkbrs  in  Charge. 

Maj.  W.  H.  H.  Benyanrd.    Beports,  '83,  1754, 1788;  '84, 1950;  '85,  2066;  '86, 
1733 

'Msj.  T.  H.  Handbnry.    Beport,  '86, 1711, 1735. 
Assistants. 

H.  B.  Herr.    Report,  ^63,  1763. 

Q.  Y.  Wisner.    Report,  '83,  1773. 

'G.  A.  M.  Liijencrants.    Report,  '86, 1719. 

X^egrlslatioo. 

Relating  to  survey,  '83^  1755. 

Form  for  act  ceding  Illinois  and  Michigan  Canal  to  United  States,  '83, 1787. 
Plans. 
By  Mf^.  Benyanrd,  1882,  for  a  canal  between  Hennepin,  on  the  Illinois  River,  and 

yicinity  of  Watertovm,  on  the  Mississippi  River,  canal  prism  to  be  80  feet  wide 

at  water-line  and  7  feet  deep,  lock  170  feet  long  and  30  feet  wide. 
By  the  Marais  d'Osier  route,  65  miles  in  length.    Estimated  cost,  $5,811,367. 
By  Watertown  route,  65  miles  in  length.    Estimated  cost,  $7,207,646. 
By  Rock  Island  route,  74^  miles  in  length.    Eslimated  eost,  $6,672,890,  '83,  1757, 

1758,  176-^,  177-2,  17e8;  '86. 1709. 
Revised  in  1885  to  $6,709,536,  '86,  1709. 
Preference  given  to  Marais  d'Osier  ronte,  '83, 1760, 1761 :  '86, 1710, 1715, 1734 ;  '87, 

2140. 
In  1885  additional  surveys  were  made  for  the  Watertown  and  Rock  Island  routes 

and  the  following  estimates  submicted  by  Capt.  Handbury : 
Watertown  rente  (via  PenneVa  Slongh),  65  mUea  in  length,  $6,306,552,  '86,  1709, 

1713,  1722. 
Rock  Island  ronte  (via  Penney's  Slough  and  Rock  River),  77  miles  in  length, 

$6,654,052,  '86,  1709,  1713,  1722. 
Rock  Island  ronte  (via  Green  River,  revised),  74i  miles  in  length,  $6,709,536,  '86, 

1709,  1713, 1722. 
The  Chief  of  Engineers  suggests  the  adoption  of  Rock  Island  ronte,  '86,  1710. 
Advantages  of  Rock  Island  ronte,  '86,  1710,  1728,  1732,  1748. 
The  Board  of  Engineers  of  lHii6  preferred  the  Marais  d'Osier  route,  '87,  2140. 
Private  and  Corporate  TFork. 
Description  of  Illinois  and  Michigan  Canal,  '83,  1774« 
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HBHIVBPIII  CAMAIr-Contiiuiea* 

Surveys. 

Oiderad  by  ftot  of  August  S,  1888|  ^83»  890.    Hade  imdar  dinotion  of  HiJ.  Benyaiirdt 

18d3,  %3,  1754,  1766.       . 
History  of  tfarreys  previoiis  to  1882.  '83. 175S. 
AdditiODftl  anrreys  in  188&,  '86,  1708,  17:18. 
Maps. 
Of  Heimepiii,  minoia  and  Miohigaa  Canala^  '87, 817L 


HEBO  ISIiAMBSy  If*  ¥•    <8ee  Laks  Cuamplmjx  as.) 


HIAWA88EE  BITER,  TENIV.— iMPROynoNT  ov. 

(Oontinaed  firom  Vol.  I,  pw  339.) 
Appr8priatlong* 

1876-'79 123,000 

1880 3, 000, '80,  1679. 

1881 1,500, '81,  1B.:0. 

1882 1,600, '82,  1818. 

1884 2,500, '84,  1650. 

1886 2,500, '86,  1520. 

Total 34,000 

1888 1,000,  act  of  Angus*,  II,  1888, 

Encroachments. 

Obsrraciion  to  navigation  (rom  railroafl  bridge  without  draw,  'S?,  1754. 

Sni^lneers. 

Chief  of  Enoixbkrs. 
Beport8,'80,l86;  '81,252;  '82,245;  '83,3j3;  '84,  %4;  '85,276;  ^86,267;  '87, 
232. 

Mai.  W.  R.  King,  1877-^86.    Reports,  '80,  1C73;  '81,  1860;  ^82, 1847;  '83, 1493; 

'84  1649*  '85  1764. 
Lient.  Col.  'j.  W.  Barlow,  1886-'—.    Reports,  '86, 1519;  '87,  1764. 
Operations. 
1879-^80.  681  onbic  yards  rock  quarried,  98  oublo  yards  rook  blasted,  656  cubte  yards 

placed  in  dams,  '80, 1679. 
1880-'81.  167  cubic  yards  rock  blasted,  ^SO  eabic  yards  rook  quarried,  500  cubic 

yards  put  into  dams.  '81, 1860. 
1881-'82.  788  cubic  yards  bowlders  remoTod  from  river  and  placed  in  dams,  '82, 

1847. 
1882-^.  65  cubic  yards  rock,  219  cubic  yards  bowlders^nd  828nags  removed  from 

channel ;  104  cubic  yards  riprap  dam  built,  '83, 1493. 
1883-^85.  No  operations,  '84,  1649;  '85,  1764. 
1885-'86.  64  cuoic  yards  material  removed  from  channel,  55  snags  and  trees  removed, 

432  cubic  yards  stone  quarried,  287  cubic  yards  riprap  dam  built,  '86, 1520, 
1886^87.  Removal  of  snags,  travel,  and  rock,  and  construction  of  dams  at  Mathews 
Shoal,  Canefield  Reefs,  Bunker  Hill  Uhoal,  and  Magill's  Island,  '87, 1764. 
Projects^ 
By  Lieut.  CoL  McFarland,  1874,  for  a  channel  40  feet  wide  and  2  feet  deep  at  low 


1764 ;  '87,  1755. 


HIAWA8SEE,  TENIVESSEE,  AND  SATAHTNAH  BITEBS-Cakal 

CONNflCTING. 

(See  Canal  coNNEcriNa  Hiawassek,  Tennbssbb,  and  Savannah  Rivbbs.} 
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HHVOHAin  HARBOR*  mASSt—SuRVST  and  imfrovembnt  of. 

(Contmaed  from  Vol.  I,  p.  240.) 
Appropriations* 

lb75 f  10, 000, '75,  i,  lit);  '87,521. 

1886 6,000,  '87,522. 

1888 6,000,  act  of  Aagost  11, 18da 

Contracts* 
BoyDtoQ  Brothers,  for  dredging,  at  92  cents  per  cnbic  yard,  and  rook  removal,  at 
$27  per  oubic  yard,  ^7,  622. 
Enirtneers* 
Chief  or  Ekoinxsrs. 

Beports,  '85,  67;  '87,  28. 
Enoinkbrs  in  Charge. 
Capt.  C.  W.  Baymond.    Beport,  '85,  553. 
Lieut.  CoL  0.  L.  Gillespie.    Beport,  '87,  520. 

AfifllfiTTANT 

H.  F.  Bothfeld.    Beport,  '85,  555. 
Operations* 

1875-^76.  25,160  cubic  yards  of  earth  and  83  cnbio  yards  of  rock  remoyed,  '76,  i, 

168*  '87  521. 
187&^.  No  operations,  '87,  521. 

1886^87.  1,247  oabic  yards  gravel  and  143  cnbio  yards  of  rook  removed,  '87,  621. 
Physical  €liaracteristics* 

Description  of  harbor,  '84,  553;  '87j  520. 
Projects. 
The  project  of  1874  proposed  the  formation  of  a  channel  100  feet  wide  and  8  feet 

aeep  at  low  water,  by  dredeing  and  rock  removal,  '75,  ii,  410,  418 ;  '85,  553. 

This  work  was  accomplished  in  lb75~'76,  '76, 1,  168. 
In  1885  the  project  was  modified  so  as  to  deepen  the  improved  channel  to  10  feet 

and  remove  a  mid-channel  ledge  between  Chandler's  and  Bagged  Islands,  '85, 

555,  557;  '87,  521. 

Surveys* 

Ordered  by  act  of  Jnly  5, 1884.    liade  under  direotion  of  Capt.  Baymond,  '85,  555. 


HOLMES  CBEESl,  FI«A*— Bubvxt  of. 

(Continued  firom  Vol.  I,  p.  mO.) 
Snifineers* 

Chief  of  EKonnsBBS. 

Beports,  '80, 141;  '81,  189;  '82, 185. 
Ekoihebr  IK  Charge. 

Capt.  A.  N.  Damrell.    Beport,  '82,  1308. 
Absistakt. 
H.  Haines.    Beport,  '82,  1308. 
Plans. 
By  Capt.  Damrell,  1881,  for  removal  of  snags,  trees,  and  similar  obstructions  from 
the  moQth  of  the  river  to  a  point  35  miles  above.    Estimated  cost,  |5,000,  '82, 
1308. 
Surveys* 
Ordered  by  act  of  Jnne  14, 1880.    Made,  1880,  nnder  direction  of  Capt.  Damrell,  '82, 
1306. 


HOLSTOIV  BITSB,  TElflf,  AlVD  TA.-~Ezamination  of. 

Ensrineers* 

Chief  of  Enqikeerb. 

Beports,  '80,  190;  '81,  258;  '85,  279;  '87, 236. 
Engimbers  in  Charge. 

Maj.  W.  B.  King.    Beports,  '81,  1878;  '85,  1773. 

Lieut.  Col.  J.  W.  Barlow.    Beport,  '87,  1772. 
Assistants. 

W.  G.  Sanborn.    Beport,  '81, 1880. 

C.  A.  Locke.    Beport,  '87,  1773. 
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H0L9T01V  RIVER,  TENIV.  AND  VA.--OoDtinned. 


Characteristics. 

DrMription  of  river,  '81|  1860;  '87,  1774. 
Plans. 

By  lAoJ.  Kingi  1881,  for  a  chaunel  from  60  to  80  feet  wide  and  1^  feet  deep  at  ex- 
ireme  low  water,  for  a  distance  of  171  miles,  from  Saltville  to  North  Fork  junc- 
tion, to  be  fieonred  by  rock  excavation,  wing-dam  construction,  and  the  re- 
moval of  trees  and  snaga     Estimated  cost,  $242,913,  '81,  1»79,  lbd3,  1885. 

By  Lieat.  Col.  Barlow,  for  an  improved  channel  100  feet  wide  and  2U  inches  deep 
at  low  water,  from  the  Forks  to  Knoxville,  a  distance  of  154  miles^  by  removal 
of  obstrnctions  and  contraction  of  channel  by  wing-dams.  Estimated  cost, 
$:{47,000,  »87,  1773. 

Surveys. 

Ordered  by  act  of  Jnne  14, 1880.    Made,  1880,  under  direction  of  Mi^.  King,  '81, 

lo78. 
Examination  ordered  by  act  of  Angoat  6, 1886.    Made  nnder  direction  of  Lient.  Col. 

Barlow,  '87,  1772. 


HOR3V  ISIiAND  PASS.  ffllSS.—lMPfiovisMBZVT  or. 

(See  also  Pasgaooul^  H▲BBOl^  Miss.) 

Appropriatlens. 

lBd4 95, 000, '89, 1962. 

The  act  of  Angnst  5, 1886,  directs  tnst  the  appropriation  be  applied  to  impro Yemen  t 
of  Pascagonla  River,  '86,  210. 
Iiii^iieers. 
Chixf  or  Engzkbbm. 

Reports,  '81,  189;  '82,  186;  '85,  212;  '86^  210. 
Enoineer  in  Charge. 

M%i.  A.  N.  Damrelh    Reports,  'St,  1324;  '85,  1361;  '86, 1206. 
Assistant. 
T.  L.  Harrison.    Report,  '82,  1325. 
Plans. 
By  Capt.  Damrell,  1882,  for  a  dredged  channel  through  Horn  Island  Pass  100  feet 
wide  and  21  feet  deep,  at  an  estimated  cost  of  $43,000,  '88,  l;)24, 1325 ;  '85, 1362. 
Surveys. 
Ordered  by  act  of  Jane  14, 1880.    Made  under  the  direction  of  Maj.  Damrell,  '82, 
1324. 


HOIVIOCHITTO  BITER,  MISS.— Examination  of. 

Enirineers. 

Chief  of  Engineers. 

Report,  '85,  225. 
Engineer  in  Charge. 

Capt.  T.  Turtle.    Report,  '85,  1429. 
Assistant. 
C.  D.  Anderson.    Report,  '85, 1429. 
Plans. 

In  1884  Capt.  Turtle  did  not  consider  the  river  worthy  of  improvement,  '85,  1430. 
Surveys. 
Examination  ordered  by  act  of  July  5, 1884.    Made  under  direction  of  Capt.  Turtle,. 
*85, 1429. 


HOniOSASSA  BATf  fli  A  .—Examination  of. 

Engrincers. 

Chief  of  Engineers. 

Report,  '85,  214. 
Engineer  in  Charge. 

MaJ.  A.  N.  Damrell.    Report,  '85, 1373. 
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HOMOSASSA  BAT,  FLA.-Coiitintied. 

Plans. 

In  1684  Maj.  Damrell  considered  that  the  improvement  wonld  cost  from  |100,000  to 
$180,000.    Not  recommended  for  improvement,  '85,  1373. 

fliirveys. 

Examination  ordered  by  act  of  July  5, 1884.    Made  nnder  direction  of  Mai.  Dam- 
lell,  '85, 1373. 


HORTOIV'S  POINT,  Bf*  ¥•— Examination  for  brsakwateb  at. 
Conmerce. 

Necessity  for  harbors  of  refoge  on  Long  Island  Sonndy  '85j  701. 
Eni^neers. 
Chief  of  Enqikeers. 

Report,  '85,  95. 
Engineer  in  Charge. 
liient.  Col.  W.  McFarland.    Report,  '85,  701. 
Plans. 
In  1884  Col.  McFarland  considered  that  a  harbor  of  refaji^  at  this  locality  would 
cost  not  less  than  |1,000,000,  and  that  the  selectioa  of  the  site  for  such  a  harbor 
shonld  be  made  only  after  oarefal  stady  of  the  whole  coast  linCi  '85,  702. 
Snnre^s. 
Examination  ordered  by  act  of  July  5, 1884.    Made  under  direction  of  CoL  MoFar« 
land,  '85,  701. 


HOUSATOlf I€  RIT£R.  COIf  If  •— iMPROTsifSNT  or. 

(Continued  fix>m  Vol.  I,  p.  240.) 
Appropriations. 

1870-^75 f69,000 

1880 2,000,  '80,  461. 

1881 2,000,  '81,  602, 

1882 2, 000, 'iB2,  616. 

1884 2,500, '84,  651. 

1886 5,000,  '86,  643. 

Total 82,500 

1868 35,000,  act  of  August  11, 1888. 

Statement  of  appropriations,  '87,  609. 
Contracts. 

1881.  J.  M.  Seward,  for  dredging,  at  16  and  20  cents  per  cubic  yard,  '83,  602.    J. 
McDermott,  for  dredging,  at  23  cents  per  cubic  yard,  '82,  617. 

1885.  Lewis  A>  Merwin,  lor  dredging,  '86,  643. 

1886.  F.  H.  Smith,  for  removal  of  Davis  Rook  and  Jetty,  '87,  609. 
Engineers* 

Chief  of  Engineers. 

Reports,  '80,  79;  '81,  93;  '82,  94;  ^83,  90;  '84,  96;  '85,  85;  '86.  85;  '87,  4a 
Engineers  in  Charge.  • 

Mai.  J.  W.  Barlow,  1875-'83.    Reports. '80,  460;  '81,  601;  '82,  615. 
Lieut.  Col.  W.  McFarland,  1883-'86.    Reports, '83,  518;  '84.  650;  '85,  649. 
Lieut.  Col.  D.  C   HonHton,  l»86^~.    Reports,  '8^  642;  '87,  606. 
Physical  Characteristics. 

Description  of  river,  '86,  642. 
Projects. 
In  1871  Mai.  G.  E.  Warren  proposed  the  formation  of  a  channel  100  feet  wide  and 
7  feet  aeep  from  Derby  to  Lon^  Island  Sound  by  dredging  and  the  coostr no- 
tion of  Jetties,  also  the  formation  and  protoction  of  a  dredged  channel  at  the 
mouth  by  a  breakwater  from  Milford  Beach.    Estimated  «OBt,  $404,961,  '71, 
781,  783.  7H6;  '86»  642;  '87,  606. 
In  1879  Maj.  Barlow  proposed  a  riprap  Jetty  in  place  of  the  previously  proposed 

breakwater,  '79,  345;  '87,  607. 
in  1884,  after  an  aggregate  appropriation  of  $71,200,  Lieut.  Col.  McFarland  pro- 
posed the  removal  of  Drew's  Rock  and  the  construction  of  the  riprap  Jetty  as 
per  previous  projects.    Estimated  cost,  $30,000,  '84,  650,  651 ;  '87, 607. 


/ 
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HOUSATOlfIG  RITERf  €0!f lf.-Continaed« 

Projects — Continned. 

Ill  18d7  Lieut.  Col.  Hoaston  recommended  the  exteDsion  of  a  riprap  breakwater 

from  Milford  Beach  to  the  12-foot  curve  of  depth,  aud  the  dredeiug  of  a  chaa- 

nel  7  feet  deep  aud  200  feet  wide  throogh  the  bar  at  the  mouth  of  the  river, 

and  thence  to  Derby  a  channel  100  feet  wide.    Eatimated  cost,  $202,000,  '87, 60& 

Operations. 

1879-'»0.  No  operations,  '80.  460. 

1880-^81.  9,290  cnbio  yards  sand  dredged  from  channel,  '81,  601. 
lH8l-'d2.  7,818  cubic  yards  material  dredged  from  channel,  '82,  616. 
1882-'rt5.  No  operations,  '83,  618;  '84,  650;  *85,  649. 
1885-^86.  14,394  cubic  yards  material  dredged,  '86,  643. 

l886-'87.  37,494. cubic  yards  dredged  from  bar  at  mouth  of  river  withont  cost  to  the 
United  States ;  169  cnbio  yaras  rock  removed  from  Drew's  Bock,  '87,  607. 

Surveys* 

Maps. 
'82,  616;  '86,  642;  ^87, 60d. 


nUDSON  RIYER,  If.  IT.    (Bbtwbbk  New  Baltihork  and  Tbot}— Improyb- 

ICKKT  OF. 

(Continned  firom  Vol.  I,  p.  242.) 
Appropriations. 

lb34-'79 $1,372,288 

18«0 20, 000, '80,  474 

1881 15,000,  '81.  619. 

1882 10,000,  '82,  643. 

1884 30,000,  '84,  699. 

1886 26,250,  '86,  669. 

Total 1,473,538 

1888 75,000,  act  of  August  11, 1888. 

Statement  of  appropriations,  '87,  656. 
Commerce. 

Opposition  of  Schnyler  Steam  Tow-Boat  Line  to  plan  of  improyements,  '80^  480, 

486;  '85,  690. 
Commercial  statistics,  '87,  657. 
Contracts. 

1881.  Stanton  &,  Doyle,  rook  removal,  '82,  642,  644.  W.  D.  Fuller,  dike  construc- 
tion, '82.  642,  644. 

1882.  Luce  &  Hoskins,  for  riprap  stone,  '83,  528. 

188G.  J.  B.  Marshall  &  Co.  and  W.  D.  Fuller,  for  repair  of  dikes,  '87,  657. 
Enii^ineers. 
Chief  of  £NaiNBERS. 
Reports,  '80,  81,  479,  480:  '81,  97;  '82,  97;  '83,  93;  '84,  101;  '85,  94;  '86,  92; 
'87,  56,  (i7. 
Board  of  Enginkers. 
Convened  at  New  York  March  5,  1880,  to  report  npon  Gen.  Newton's  plan  for 
improvement  of  the  Hudson  at  New  Baltimore,  which,  in  the  opinion  of  the 
Schuyler  Steam  Tow-Boat  Company,  would  result  in  injury  to  the  navigation 
•of  the  river,  '80,  480;  '85,  690.    (Col.  Tower  and  M^j.  Abbot.) 
Enginreus  in  Charge. 
Col.  J.  Newton,  1866-'84.    Reports,  '80,  471, 488,  489;  '81,  617 ;  '82,  641 ;  '83, 529; 

'85,  678. 
Capt.  J.  Mercnr,  1884-'85.    Report,  '84,  696. 
Lieut.  Col.  W.  McFarland,  1885-'—.    Reports,  '85,  677,  690;  '86,  665;  '87,  650. 

Ass  I  ST  A  JKT 

Lieut.  J.'  H.  Willard.    Reports,  '80,  475 ;  '85,  696. 
Operations. 

Works  of  improvement  prior  to  1880,  '85,  682;  '86,  665. 

1879-'80.  Dikes  at  Douw's  Point  and  Shad  Island  completed ;  east  and  west  dikes  at 
New  Baltimore  extended ;  upper  sectiou  of  dike  between  Barren  Island  and 
New  Baltimore  raised  to  high- water  level;  beacon  crib  built;  17,000  linear  feet 
single  pile-dike  constructed;  repairs  to  crib-dike  at  Hillhouse  Island  to  west 
dike  at  Goeymans;  9,000  cubic  yards  material  dredged,  '80,  471,  47^  47^  477. 
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HUDSOIf  BITEB,  N.  Y.-Continned. 

Operstlons — Continued. 
Ib80-'c5i.  Line  of  single  piling  at  Btaats  extended  225  feet;  repairs  to  dikes  at  Bath 

and  Douw'a  Point;  9,348  onbic  yards  rubble-stone  placed;  1,170  linear  feet 

piling  restored,  '81,  618. 
1881-^82.  Removal  of  Austin's  Rock  commenced ;  dike  constmction  under  contract 

of  1881  nearly  finished;  repairs  and  filling  to  existing  works,  '82,  642. 
1882-'83.  Removal  of  Austin's  Rock  continued ;  711  linear  feet  dike  built :  115  linear 

feet  crib- work  built;  repairs  to  high  dike  at  Hillhouse,  '83,  529,  530. 
1883~'84.  Removal  of  Austin's  Rock  nearly  finished;  119,760  cubic  yards  material 

dredged  by  State  authorities,  '84,  696. 
1884-'«6.  No  operations.  '85,  677;  '86,  665. 

18b6^87.  Repair  of  dikes  at  New  Baltimore,  Roah  Hook,  and  Coeymans,  '87, 654. 
History  of  past  operations,  '87,  660. 
Physical  Characteristics. 
Tidal  rise  of  the  Hudson  at  various  points,  '86,  667,  668;  '87,  652. 

Private  and  Corporate  l¥orli:. 

Repairs  to  State  diKes  below  Castleton  and  at  MuU's  Island,  by  State  authorities, 

also  dredging  at  the  above  places,  and  between  Troy  and  Albany^  '83,  530. 
Dredging  by  State  authorities,  '84, 696;  '87, 654. 
Projects* 
By  Col.  Newton,  1866,  for  improvement  of  the  Hudson  between  New  Baltimore  and 

Troy,  a  distance  of  20  miles,  by  a  navigable  channel  11  feet  deep  at  mean  low 

water  between  New  Baltimore  and  Albany,  and  9  feet  betweeuAlbany  and  Troy, 

to  be  secured  by  dikes  and  dredging.    Estimated  cost,  $862,297.75,  '66,  iv,  218, 

219. 
Revised  in  1867  to  |U84.304.47,  '68,  718,  719;  '87,  667.    Increased  in  1882  to  cover 

repairs  by  $78,000,  '82,  643;  '86,  667.    For  removal  of  rock,  1884,  by  Capt. 

Mercur,  $16,000,  '84,  696.    Increasing  the  estimated  cost  to  $1,078,304.47,  '86, 

067 ;  '87,  651,  656. 
From  1864  to  1886,  inclusive,  $1,053,538  was  appropriated. 
In  1887  Lieut.  Col.  McFarland  considered  that  $;^,000  would  yet  be  required  to 

complete  the  permanent  works  and  make  needed  repairs  to  existing  dikes,  ^87} 

653,  655,  656. 
Surveys. 
Examination  of  rocks  at  Van  Wies's  Point;  surveys  and  examinations  at  various 

points,  '80,  475. 
Of  river  between  Troy  and  New  Baltimore,  by  Lieut.  Col.  McFarland,  1884,  '85,  695. 
Between  New  Baltimore  and  Coxsackie,  ordered  by  act  of  August  5, 1886,  '87,  97. 
Maps. 
'80,  484;  '81,  618;  '85,  692,  696. 


HUDSOIf  RITER,  N.  T.  —  Examination  ov,  vrom  Trot  to  mouth  ov 

CANAL. 

Eni^tneers. 

Chief  of  Enginbbbs. 

Report,  '85,  96. 
Engineer  in  Charge. 

Capt.  J.  Merour.    Report,  '85,  71 
Assistant. 

F.  P.  Rogers.    Report,  '85, 712. 
Plans. 
In  1884  Capt.  Merour  did  not  consider  this  part  of  the  river  worthy  of  improvement, 

'85,  712. 
Surreys* 

Examination  ordered  by  act  of  July  5, 1884.    Made  nnder  direction  of  Capt.  Mercur, 

'85,  711. 
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HUD801V  RIYER,  N»  T.— iKCLUDura  »OBVBTft  bstwcsh  Ellis  Island  aiid 
Constable  Hook,  N.  J.,  in  front  or  Jbrset  City  and  Hobokxn,  and 

EXAMINATION  VROM  WbEHAWKBN  TO  BBROEN  POINT,  N.  J. 

CoHiHierce. 

CoiumerciAl  Btotiaties,  '81,  780 ;  '84,  776. 
Engineers. 
Chibv  ov  Enginbers. 

Eeports,  *82,  116;  '84,  122;  '85, 116. 
Ekoinker  IN  Charge. 

M^.  O.  L.  GiUeapie.    Beports,  '82,  719 ;  '84,  774 ;  '85,  790, 791. 
Assistant. 

A.  DoerfliDger.    Report,  '82,  722. 

PhyBical  CharacieriBtlcs. 

DescripCioD  of  localities,  '81,  719. 
Deposits  from  damping  on  Jersey  Flats,  '82,  720. 
Comparison  of  surveys  in  front  of  Jersey  City,  '84, 779. 
Plans. 
By  Mf^'  Gillespie.  1682,  for  the  formation  of  a  channel  900  feet  wide  and  21  feet  deep 

at  low  water  from  the  wharres  of  the  Central  Railroad  of  New  Jersey  to  deep 

water  in  Kill  von  Knll,  by  rook  removal  and  dredging.    Estimated  cost,  |7,134,- 

980,  '82,  721, 724 ;  '85,  793. 
By  M^J.  Gillespie,  1884,  for  obtaining  a  deep-water  front  along  Jersey  City  and 

Hoboken  by  the  advance  of  the  pier-head  line  from  Castle  Point  to  Communi- 

paw,  ^84,  777,780.    Extension  of  line  further  np  stream  suggested,  '85,  793. 
By  MaJ.  Gillespie,  18R5,  for  the  improvement  of  Kill  von  Knll  bv  the  removal  of  the 

rocky  ledges  outside  of  the  exterior  wharf  lines  to  a  depth  of  10  feet  at  low 

water.    Estimated  cost,  tl,090,000,  '85,  795. 
Surreys* 
From  Ellis  Island  to  Constable  Hook,  ordered  by  act  of  March  3, 1881.    Made  under 

direction  of  MaJ.  Gillespie, '82,  719. 
Of  North  River  in  front  of  New  Jersey,  ordered  by  act  of  August  2, 1882.    Made 

under  direction  of  MaJ.  Gillespie,  '84,  774. 
From  Weehawken  to  Bergen  Point,  ordered  by  act  of  Jnly  5, 1884.    Made  under  the 

direction  of  MaJ.  Gillespie,  1864, '85,  790. 
Maps. 
North  River  fh>m  Ellis  Island  to  Fort  Washington  Point,  '85,  792. 
Upper  Hew  York  Bay  from  Ellis  Island  to  Bergen  Point,  '85, 798. 


HUDSON,  WIS.— ExAMiNATiov  for  babbor  at. 

Engineers. 

Chief  of  Engineers. 

Report,  '87,  229. 
Engineer  in  Charge. 

MaJ  C.  J.  AUen,  i^iOS,    Report,  '87,  1723. 

F.  T.  Hampton.    Report,  '87,  1723. 
Physical  Characteristics. 

Description, '87, 1723. 

Plans. 

Mi^.  Allen,  in  1886,  roports  that  no  improvement  is  needed  for  the  harbor  st  Hudson, 
'87,  1724. 

Surveys. 

Examination  ordered  by  act  of  August  5, 1686.    Ms^e,  1886,  under  direction  of  V^ 
Allen,  '87,  1723. 


HULIi,  8IASS,— SURYXT  or  hxapl4ND  at. 
Eni^neenu 

Chief  of  Engineers. 

Report,  '84,  78. 
Engineers  in  Charge. 

Col.  G.  Thorn.    Report,  '84,  552. 

Maj.  C.  W.  Raymond.    Report,  '84, 663. 

H.  F.  Bo'thfleld.    Baport, '84, 664. 
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HriiE.9  BIAS8«-0Qatii&aed. 

Plans. 

By  MaJ.  Baymond,  for  the  protection  of  the  headland  In  the  town  of  Hnll,  at  the 
entrance  to  Boston  Harbor,  by  the  oonatracUon  of  a  eea-wall,  at  an  estimated 
coBt  of  |ltil,000y  '84,  553, 557.    Not  recommended  at  present,  '84,  553. 
Surveys. 
Oidered  by  act  of  ▲ugast2, 1882.    Made  under  direction  of  Mnj.  Baymond,  '84, 522. 


HULLS  OBEEKf  YJU— BXAMmAixov  ov« 

En^lneenu 

Chief  of  Enginesbs. 

Beport,  '84,  163. 
Engineer  in  Chabgc 
8.  T.  Abert,  U.  S.  Agent    Beport,  ^  1004 
Physical  Characteristics. 

Creek  destcribed,  '84,  1004. 
Plans. 
In  1883  8k  T.  Abert  oeneidered  that  ths  Imfrnnrnml  of  HnBt  Creak  waasot  a  pub- 
lic necessity,  '84,  1004. 
Surveys. 
Examination  ordered  by  act  of  Angnst  2, 1882.    Made  iiadst  diraotion  of  0.  T. 
Abert,  '84, 1004. 


niJISBOLDT  HARBOR  BAT,  GAL.— Impboybmbstt  ov. 

(Continued  from  Vol.  I,  p.  246.) 
Appropriations. 

1881 $40,000, '81,2481. 

1882 40,000,  '82,  2540. 

1884 62, 500, '84,  2200. 

1886...>. 'TS,  000, '86, 1921. 

Total 817,500 

1888 125,00a,aeiol  Aiafost,ll,18HL 

Commerce. 

Anticipated  benefit  of  improvement,  '83, 1985. 
Contracts. 

18^1.  W.  B.  English,  for  dredging,  at  34  cents  per  oubio  yard,  '81,  248L 
1882.  J.  Hackett,  for  dredging,  at  25  cents  per  cubic  yard,  '83,  liN4. 
1884.  W.  B.  English,  for  dredging,  at  48  ee&ts  per  eubio  yard,  '84,  2200l 
Engineers. 
Chief  of  Ekoinkkrs. 

Beporta,'80,236;  '81,383;  '82,317;  '83,330;  '84,333;  '89,361;  '88,353;  '87,323. 
Board  of  Engineers. 
Convened  at  San  Francisco,  Cal.,  October  13, 1882,  to  report  upon  improvement 

of  Hamboldt  Bay,  '83.  1992. 
(Col.  Stewart,  Lieut.  Cols.  Mendell,  Craighill,  and  Comstock,  and  Capt. Powell.) 
Engineers  in  Charge. 

Lieut.  Col.  0.  H.  Mendell,  1880-^85.    Beports,  '81,  2480,  2481;  '82,  2539;  '83, 

1983  1986*  '84  2199. 
Capt.  A.  H.  'Payson,  1^85-^— w    Beports,  '85,  2351;  '86, 1919;  '87,  2447. 

A.  Boscbke.    Beports,  '82,  2540;  '83, 1984;  '84,  8200. 
Operations. 

ltic5l-'83.  95,744  cubic  yards  material  dredged  from  Eureka  and  Areata  channels ; 

protection  from  erosion  of  north  spit  by  brash  jetties,  '82,  2539,  2541. 
1882-'83.  75,904  cubic  yards  material  dredged  from  Areata,  Hookton,  and  Eureka 

channels,  '83,  1984. 
1S^3~'84.  26,080  cubic  yards  material  dredged  from  Eureka  Channel,  '84^  2200. 
1884<^87.  No  operations,  '86,  1919 ;  '87,  2447. 

*8MPlVTiM«f  Mt€ll8Mk'S7,8Mr. 
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HUHEBOLDT  HARBOB  bay,  CAX^-Conttniied. 

Physical  Characteristics. 

DeHcription  of  bay^'Sl;  24d2;  '83,  IdBT. 
Projects. 

By  Iiieat.  Col.  Mendell,  1881,  for  securing,  bj  dredging,  a  oLannel  13  feet  deep  and 
200  feet  wide  to  the  upper  end  of  Eureka  Wharves,  with  channel  100  feet  wide 
and  10  feet  deep,  to  Areata  and  Hookton.  Estimated  cost.  $135,220.05,  '81, 
2480,  2488. 

In  1882,  after  the  appropriation  of  $80,000,  Lieat.  Col.  Mendell  proposed  to  obtain 
an  increased  depth  of  channel  across  the  outer  bar  by  a  training- wall  about 
6,000  feet  long,  from  the  south  spit,  running  in  a  northerly  direction.  Esti- 
mated cost,  $600,000,  '83|  1991.  Approved  by  the  Board  of  Engineers  of  1682, 
'83.  1992;  '87,  2447. 
Surveys. 

Ordered  by  act  of  June  14, 1880.  Made,  1880,  under  direction  of  Lieat.  CoL  Men- 
dell, '81,  2481. 


HUMPTUIiBPS  RITBR,  UTASH.— Ezamikatiov  or. 

Engineers. 

CuiRF  or  Enoinbkbs. 

Seport,  '84,  342. 
Engineer  in  CHAJtas. 
Capt.  C.  F.  Powell.    Report,  '84,  2294. 
Physical  CliaraclerlsUcs. 

River  described, '84,  2295. 
Plans. 

In  1883  Capt.  Powell  did  not  consider  the  river  worthy  of  improyement,  '84,  2295. 
Snrveys. 
Examination  ordered  by  act  of  August  2,  1882.    Made  under  direction  of  Capt. 
Powell,  '84,  2294. 


Hrarif  TER'S  CREEK,  TA«— Ezaionation  or* 

Engineers. 

Chief  or  Enginesbs. 

Report,  '87,  114. 
Engineer  in  Charge. 
8.  T.  Abort,  U.  a  Agent,  1888.    Report,  'S?,  962. 
Snrveys. 
Examination  ordered  by  act  of  August  5, 1886,  but  Mr.  Abert  reports,  after  exam- 
ination of  the  charts  and  personal  inquiry,  that  he  is  nnabie  to  discover  any 
such  creelc,  '87,  962. 


HUNTIIVG  CREEK,  TA.— Examination  or. 

Engineers. 

Chief  or  Engineers. 

Report,  '84,  151. 
Engineer  in  Charge. 

Capt.  T.  Turtle.    Report,  '84,  961. 
Assistant. 
J.  L.  Seager.    Report,  '84,  961. 
Plans. 

In  1882  Capt.  Turtle  did  not  consider  the  work  a  public  necessity,  '84,  961. 
Surveys. 
Examination  ordered  by  act  of  August  2, 1882.    Made  under  the  direction  of  Capt. 
Turtle,  '84, 96L 
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HimVllVCITOIf  HAttBOli^  N.  T.-Subybt  ov. 
(Continaed  from  Vol.  I,  p.  5M6.) 


Apprapriatlons. 

187^-^9 t»,500 


Commerce. 

jDStification  of  improvement,  ^9f  700. 
En§rtneer8. 

ChIBF  OV  ENGINBKita. 

Beport,  *85,  96. 
Enginssr  in  Chargs. 
Lient.  Col.  W.  McFarland.    Beport,  '85,  708,  7M. 

Operatloii8» 

History  of  previoos  operationB,  '88,  703. 
Plans. 
By  CoL  MeFarland,  1885^  fbr  tbe  fbrmatHm  of  ft  dndged  •hftBiiel  100  Ihet  wide  and 
8  feet  deep  ftt  low  water  on  the  bar,  the  widening  of  the  channel  near  the 
whitf  vee,  and  the  proteetion  of  the  ohannel  by  a  pile  xeTetment  1,400  feet  long. 
Estimated  cost,  |32,000,  '85,  705. 
Surveys. 
Ordered  by  act  of  Jnly  5,  1884.    Made  under  direction  of  Col.  McFarland,  '85, 704. 


HVROIV  HARBOR,  ORIO-'Improvxmbnt  or. 

(Continued  fcova.  Vol.  I,  p.  247.) 

Appropriations. 

18;i6-'79 td8,973.71 

1880 3, 000. 00, '8b,  2132. 

1881 3,000.00,  '81,  330a 

1882 2,  fiOO.  00, '82.  2394. 

1884 7. 500. 00, '84.  2093. 

1886 3, 000. 00, '86, 1859. 

Total 117,273.71 

1888 6,000.00,  act  of  Angust  11, 1888. 

Contracts. 

1880.  J.  Btang,  for  pile  protection  construction,  '81,  2304, 
1882.  J.  Stang,  for  removal  and  reoonstraotion  of  4)ljl  supeistnioture,  '83,  1900. 
1884.  L.  P.  &,  J.  A.  Smith,  for  pier  repairs  and  dredging,  '85,  2221. 
1886.  Stang  &  Gillmore,  for  dredging,  at  *^5  cents  per  cubic  yard,  '87,  2307.    L.  P. 
A  A.  J.  Smith,  for  repair  to  piers,  '87,  2309. 
Engineers. 
Cbikv  of  Enoikbbrs. 
Be^rts, '80,225;  '81,307;  '82,302;  '83,310;  '84,313;  '85,337;  '86,332;  '87, 

Mf^.  J.  M.  Wilson,  1878-'83.    Beports,  '80,  2117;  '81,  2302;  '82,  2393. 
Mcj.  li.  0.  Overman,  1883-'—.    Beports,  '83.  1898 ;  '84,  2092 ;  '85,  2219 ;  '86, 
1858;  '87,2307. 
Onerations. 

History  of  work,  '80,  2117. 

1879-'80.  Bepairs  to  piers,  '80,  2121. 

1880-'81.  219  linear  feet  pile  protection  completed;  repairs  to  piers,  '81, 2302, 2303. 

1881-'82.  300  linear  feet  east  pier  superstraetare  completed ;  nier  repairs,  '82,  2303. 

1882-'83.  250  linear  feet  old  work  removed  and  rebuilt;  182 linear  feet  saperstruct- 

ure  removed  and  rebuilt;  repairs  to  piers  by  hired  labor,  '83,  1899. 
1883-'84.  No  operations.  '84,  2092. 
1884-'85.  501  cubic  yards  material  dredged,  185  linear  feet  of  west  pior  rebuilt,  and 

576  linear  feet  repaired;  48  linear  feet  pile  protection  built  and  72  linear  foot 

repaired ;  repairs  to  piers,  '85,  2220. 
188&-'86.  No  operations,  '86,  1858. 
1886-'H7.  4,147  cubic  yards  material  dredged  from  bar;  repair  of  piors  in  progress, 

'87,8307. 

1448  EN 16 
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H1JRO!f  HARBOR,  OHIO— Contlnaed. 

a 

Projects. 

The  project  adopted  in  ISX  and  modified  in  1871  proposed  the  extension  of  two 
parallel  piers  140  feet  apart,  the  object  being  to  afford  a  cbauuel  of  eu trance 
not  less  than  14  feet  deep,  '80.  ^127 ;  '85,  332. 

Between  1826  and  1880  |10l,273.71  had  been  appropriated,  '80,  2121.    lu  1679  Blaj. 
WilsoD  proposed  rebailding  anperstructure  to  ooth  piers  and  reconHtmction  of 
short  breakwater  at  shore  end  of  west  pier.    Estimated  cost,  |25^000.  '79, 1(566; 
'80,  212L    Increased  in  1885  by  $6,500,  '85,  2220;  '87,  2308. 
Snrveys. 

Of  harbor,  1879,  '80,  2120;  1882,  '82,  2393. 


HFROlf  (I^KE),  HARBOR  OF  RBFUGE  Olf. 

(See  Sand  Bbagh,  Lakb  Hubon.) 


HTANNIS  HARBOR  BRBAKWATER.  HASS.-Iicproysmsnt  of. 

(Continued  from  Vol.  I,  p.  250.) 
Appropriafions. 

1827-^9 $118,431.82 

1881 6. 000. 00, '81,  P40. 

1886 10. 000. 00, '86,  5':j6. 

1888 10, 000. 00,  act  of  Angnst  11, 1888. 

Contracts. 
1879.  J.  H.  White,  for  granite  riprap,  at  $1.43  per  ton,  '80,  366. 
1881.  C.  £.  Davis,  for  riprap  granite,  at  $1.69  per  ton,  '81,  r)39. 
1886.  Frank  Pidgeon  Dredging  Company,  for  dredging,  at  14^^  cents  per  onbio 
yard,  '87,  533. 
Engineer^. 
Chief  of  Ewoinebiis. 

Reports,  '80,  72;  '81,  77;  '82,  77;  *83,  72;  '84,  79;  '85,  68;  '86,  68;  '87,  31. 
Enginbkrs  in  Charob. 
Lieut.  Col.  G.  K.  Warren,  1873-'83.    Reports,  '80,  365 ;  '81,  539 ;  '82,  548. 
Lieut.  CoL  G.  H.  EUlot,  1883-'87.    Reports,  '83,  467 ;  '84,  5U1 ;  '85,  560,  619 : 

'86,  585. 
Mig.  W.  R.  LiTermore,  1887-'—.    Report,  '87,  532. 
Operations. 
History  of  work,  '80,  366. 

1679-'80.  1,211  tons  of  stone  deposited  at  outside  base  of  breakwater,  *S0,  366. 
1880-^81.  No  operations,  '81,  539. 
1881-'82.  2,550  tons  stone  placed  in  Interior  and  exterior  of  breakwater  slopes,  '82, 

54». 
1882-^36.  No  operations,  '83,  467 ;  '84,  591 ;  '85,  500 ;  '86,  586. 
1886-^87.  Dredging  in  harbor  resumed ;  2,441  cubic  yards  removed,  '87,  532. 

Projects. 

The  original  project  wm  for  a  breakwater  of  riprap  stone  1,170  feet  iu  length,  cov- 
ering an  anonorage  area  of  about  175  acres  and  having  an  entrance  depth  of  15 
feet.  This  was  commenced  in  1827  and  completed  in  1H38,  at  a  ooet  of  ^0,931, 
'80.  366 ;  '86»  586. 619. 

By  Mig.  Warren,  1873,  for  increasing  width  of  base  of  breakwater  and  otherwise 
strengthening  it.    Estimated  cost,  $25,000,  '73,  86, 948, 949. 

By  Lieut.  Col.  Elliot,  1685.  for  increasing  depth  of  anchorage  area  to  15^  feet  at 
mean  low  water.    Estimated  cost,  |45,743.20,  '85,  621 ;  '86,  586 ;  '87,  532.  . 
Surveys. 

Of  harbor,  1884,  ^85,  560,619.' 

Haps. 
'84t608;>85,560. 


•• 


ICE-BREAKERS,  OHIO  RITER,  AT  PARKE RSBCRGH- Ex- 

AMINATION  FOR. 

(See  Omo  Rivbr  at  PARKBRSBunaH.) 
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ICE-BBEAKEB,  OHIO  BI¥EB,  AT  ROCHESTER  AND  FREE- 

DOHf  PA*    (See  Ohio  Rivbr  at  Koghestsh  and  Frbedom,  Pa.) 


ICE-HARBOR  AT   BELLAIRE,  OHIO.    (See  Bbllairb,  Ohio,  icb- 

HARBOR  AT.) 


ICE-HARBOR  AT  BELL  RIVER*  IfllCH.    (See  Bbi;x  Biybr,  Mich., 

ICB-HARBOR  AT.) 


ICE-HARBOR  AT  CHESTER,  PA.    ( See  Chbstxs,  Pa.,  icb-habbob 

AT.) 


ICE-HARBOR  AT  CINCIlHrif  ATI,  OHIO.    (See  Cincinnati,  Ohio,  icb- 

HARBOR  AT.) 

CContinaed  &om  Vol.  I,  p.  141.) 


ICE-HARBOR  AT  COCK  PIT,   ¥  A.    ( See  Cockpit  Point,  Ya.,  icb 

HARBOR  AT.) 


ICE-HARBOR   HEAD  OF   DELA1¥ARE  BAY— Survry  fob. 
(See  Delawarb  Bat,  ice-harbor  at  hbab  of,  survey  for  ^ 

(Continaed  from  Vol.  I,  p.  459.) 


ICE-HARBOR  AT  DUBU<|IJE,  IOWA.    (See  Dubuque  Harbor,  Iowa, 

ICE-HARBOR  AT.) 


ICE-HARBOR  AT  HOUTH  OF  LITTLE  KANAirHA  RiyER, 

W*  TA«    (See  Littlb  Kanawha  River,  W.  Ya.,  iceharbor  at.) 


ICE-HARBOR  AT  HARCITS   HOOK,  PA.    (See  Marcus  Hook  Ice- 

Harbor.) 


ICE-HARBOR  AT  HIDDLEPORT,  OHIO.    (Seo  Middlefort,  Ohio, 

ICE  harbor  at.) 
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IGS-HARBOB  AT  MV8KI1VOUM  RITBR.    ( See  HuSKiHOUic  Biysb, 

OONSTKtJCnOK  OV  lOK-RARBOR  AT.) 


ICE-HABBOR  AT  MEW  CASTLE,  BELt     (6m  New  Castlb,  Dbl., 

ICB-HABBOB  AT.) 


I€E*HABBOR  FOR  OHIO  BirEB  AT  ttUSlUlVCItnKI  RlTElll« 

(8ee  MuBKiNOuu  RrvvB,  Ohio.) 


I€E-HABBOB  AT  POIMT  PLEASAltT^  W.  IT  A.    (See  Point  Plbas- 

AlTTy  W.  Ya.,  ICB-HARBOR  AT.) 


ICE-HABBOB   AT   REEBT    MLARTB,   BE  LA1¥  ARE  DRIVER. 

(See  Dbulwarb  Bay,  ice-hakbor  at  head  of.) 


ICE-HARBOR  AT  SAINT  LOIJIS,  MO.    (See  Saint  Louis,  Mo.,  ice- 

HARBOB  AT.) 


ILMRTOIS  ANB  BES  PLAINES  RITERS,  ILL.— Survey  ov. 

Engineers. 

Chief  of  Engineers. 

Beport,  '84,  291. 
Engineer  in  Charge. 

M^.  W.  H.  U.  Benyaurd.    Report,  '84,  1957.  1958. 
Assistant. 
G.  Y.  Wisner.    Eeport,  *84,  1960. 
Physical  Giiaracierlsties. 
Boate  described,  '84,  1958,  1960. 
Plans. 
By  Maj.  Benyaord,  1884,  for  a  slack-water  navigation  aoeomplished  by  loeka  aod 
dams  at  ^n  estimated  cost  of  from  $1,975,446  to  $3,433,562,  '84,  1959,  1964. 
Surveys. 
Ordered  between  La  Salle  and  Joliet  by  act  of  Angnst  2, 1882.    Made  under  the 
direction  of  McJ.  Benyanrd,  '84,  1958. 


ILLINOIS    ANB    niGHIGAN    CANAL— Acquisition    and    bnlaroe- 

MBNT   OF. 

Commerce. 

Relation  of  the  canal  to  commerce,  '87,  2130-^2137, 2145. 
Statement  of  canal  traffic,  '87,  2148. 
Rates  of  toll,  '87,  2156. 
Engineers. 
Chief  of  Engineers. 

Report,  '83,  289 ;  '84,  291 ;  '85,  314 ;  '86,  309 ;  '87,  275,  2127. 
Board  of  Engineers. 
Of  1886  to  examine  and  report  npon  the  Illinois  and  Michigan  Canal  and  its  ac- 
qaisition.    Report,  '87,  2126-2100.    (Lient.  Cols.  Gomstook  and  Poe  and  Maj. 
Post.)  ^' 
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IliUNOIS  AlVD  MICSIGAUr  CJJIAJL-Continoed. 

Eoglnecrs—CoDtinued. 
Enoinekbs  IK  Chabob. 
Mid.  W.  H.  H.  Benyaord.    ReportsL  '63.  1761 ;  '84, 1950.;  "BS,  9056. 
MaJ.  T.  H.  Handbury .    Report,  '86, 1716. 
Legislation. 

kctB  relatiye  to  Illinois  and  Miebigan  Canal|  '87,  2161. 
Flans. 
By  Mi^.  Benyanrd,  1882,  for  tbe  enlargement  of  tbe  exietinic  Illinoie  and  Miebigan 
Canal  between  Cbicago  and  La  Salle  to  a  width  of  80  feet  at  water-line  and 
depth  of  7  feet ;  locks  170  feet  long  and  30  feet  wide.    Estimated  cost,  $2,296,919, 
'63, 1762.  1774,  1779,  1788;  '86.  1713. 
History  and  desoription  of  canal  '67,  2128,  2141. 
Original  cost  of  canal,  |92513,021,  '67. 2147,  2167. 

Coirolnsions  of  Board  of  EngineerB  oi  1886  in  relation  to  acquisition  and  enlarge- 
ment of  canal,  '87,  2160. 
Surveys. 
Ordered  by  act  of  Angast  2,  1882,  '83,  290.    Made  onder  direotion  of  Maj.  Ben- 
yanrd,  1883,  '83, 1754. 


ILUNOIS  BITSR— iMPBOYBMBirr  of. 

(Continued  fitom  VoL  I,  p.  251.) 

^riations. 

1852-'?^ 1639.150 

1880 110,000,  '80,  1994. 

1881 250,000, '81,  2181. 

1882 175. 000, '62,  2246. 

18"^ 100, 000, '84,  1948. 

1886 112,500, '86,  1706. 

Total.... 1,386,650 

1888 200,000,  act  of  Angnst  11,1888. 

Commerce. 

Importance  of  the  improTcment,  '67,  2122. 
Contracts. 

1884.  Sanger  &,  Moody,  stone,  '84,  1950. 

1886.  Sanger  &,  Moody,  for  lock  stone,  '87,  2124. 

1887.  Williams,  White  A  Co.,  for  lock-gate  iron,  '67,  2124. 
En§rtneers. 

Chief  of  Engiitbers. 
Reports,  '80,  211,  212;  '81,  286;  '82,  281 ;  '83,  289;  '84,  290;  '85,  313;  '66^  308; 
'87,  274, 
Eboihebbs  in  Chabob. 
Meg.  G.  J.  Lydecker,  1877-^82.    Reports,  '60,  1990,  1995 ;  '81,  2174. 
M^.  W.  H.  H.  Benyaurd,  1682-^86.    Reports,  '82,  2245 ;  '83, 1751 ;  '84,  1946 ;  '65, 

2052 ;  '66,  1705. 
M^.  T.  H.  Haodbnry,  1886-^—.    Report,  '67,  2119. 
Operations. 
1879-'80.  110,237  cubic  yards  material  dredged  at  Pearl  Shoals,  Fisher's  Island,  At- 
well's  and  Silver  Creek  bars;  5,856  linear  feet  brush  and  stone  dams  built  at 
above  localities;  84  snags  removed,  '80,  1991,  1992. 
1880-^81.  89,501  cnblo  yards  material  dredged  at  Atwell's  and  Hurricane  Island 

bars ;  work  on  Kampsville  Lock  commenced,  '81,  2174. 
1881-^82.  No  operations,  '82,  2245. 

1882-^83.  Coffer-dam  and  lock  foundation  constructed  and  lock-pit  excavation  com- 
menced at  La  Orange ;  lock»pit  and  coffer-dam  construction  at  Kampsviilo  con- 
tinued, '83,  1751,  1752. 
1883-'84.  Foundation  of  La  Grange  Lock  completed  and  lock- walls  commenced; 

foundation  of  Kampsville  Lock  completed,  '84,  1948,  1949. 
1884*'85.  Work  upon  look-walls  at  La  Grange  continued ;  east  dam  abutment  com- 
pleted '85  2052. 
188&-'86.  llock-wallsat La jGrange completed,  '86, 1705. 
1886-'87.  Protgress  upon  work  at  La  Grange  and  Kampsville  locks,  '87,  2120. 


246  INDEX  or 

ILLINOIS  BITER— Continaed. 
Projects. 

Previous  to  1880  efforts  on  the  part  of  the  General  GoTemment  for  theinipiovement 
of  the  river  consisted  in  the  construction  of  wing-dams  and  dikes,  dredgpng 
through  the  worst  bars,  and  the  constmction  of  the  foandation  of  the  Copperas 
Creek  Lock,  the  State  of  Illinois  nudertaking  the  building  of  looks  ana  dams 
and  the  United  States  the  improvement  of  the  river-bed,  '71,  247 ;  '73,  437 ; 
'74,  i,  320;  '75,  i,  467 ;  '86,  380. 

The  amount  thus  expended  from  1868  to  June  30, 1880,  wafl|550,4ii0,  '80, 1994, 1999; 
'86  308. 

The  act  of  June  14, 1880,  required  that  |100,000of  the  $110,000  appropriated  shouM 
be  applied  to  the  construction  of  locks  and  dams,  *80,  *<^6;  '81,  2174. 

The  project  of  1880  proposed  the  extension  of  slack-water  navigation  lOQ  miles  by 
the  construction  of  locks  and  dams  at  La  Grange  and  Kampsville  and  the  dredg- 
ing of  the  river  channel  where  needed  between  Copperas  Creek  Dam  and  mouth 
of  river  to  obtain  a  low-water  depth  of  7  feet,  '81,  2176,  2177.  Estimated  cost 
of  the  two  locks  and  dams,  (680,000 ;  for  dredging,  brush  dams,  and  shore  protec- 
tion 1270,850,  '81,  2177.  2181 ;  '82,  2246. 

In  1883  the  estimate  lor  locks  and  dams  was  increased  to  |850,000,  '83,  1753. 

From  1880  to  1886,  inclusive,  $747,500  was  appropriated.    In  1887  it  was  estimated 
that  $587,500  would  be  required  to  complete  the  project,  '87,  2124. 
Surreys. 

Ordered  by  act  of  Matoh  3, 1879.  Hade,  1880,  under  direction  of  Mi^.  Lydecker, 
'80, 1995. 

Maps. 
'85,  2054 ;  '87,  2124. 


Ill  DIANA  CHraiTE.    (See  Ohio  BiysB,^T  Falls  or.) 


UVDIAIVOLA  HARBOR,  TEX.    (See  BCatagokda  Bat.) 


INDIARr  RITER,  DEL.— iMPROVEMBNT-or. 
Appropriations. 

1882 flO.OOO,  '83,  651. 

Cominercc. 

Statistics, '83,  651. 
Contracts. 

1883.  F.  C.  Somers,  for  dredging,  at  34j  cents  per  cnbio  yard,  '83,  661. 
Engineers. 
•  Chief  of  Enginbebs. 

Keports,  '81, 129;  '82,  127;  '83,  127;  '84, 135, 151;  '85,  131;  '86, 129,  '87, 91. 
Engineers  in  Chabge. 
Capt.  W.  Lndlow,  1881.    Reports,  '82,  828 ;  '83,  135. 
MaJ.  W.  H.  Hener,  1884-^85.    Report,  '84,  840. 

W.  F.  Smith,  U.  S.  Agent,  1886-^—.    Reports,  '85,  881 ;  '86,  864 ;  '87,  835. 
Assistants. 

E.  Lndlow.    Report,  '82.  830. 
J.  N.  Odiome.    Reporta,  %3,  651 ;  '84,  841. 
Operations. 

1882-'^.  2,476  cubic  yards  material  dredged  from  channel  '83,  650. 
1883-'84.  23,326  cubic  yards  material  dredged,  '84,  841. 
1884-^87.  No  operations,  '85,  882 ;  '86»  864 ;  '87,  835. 
Piiysical  Ciiaracteristics. 
Tides  in  Indian  River  and  Rehobotb  Bays,  '83,  832. 
Rainfall,  '82,  833. 

Projects. 

By  Capt.  Lndlow,  1882,  for  improvement  of  river  between  its  montb  and  Millsbor- 

ongb,  by  excavation  of  channel  through  '* Bulkhead"  Shoal,  3,000  feet  long,  80 

feet  wide,  and  4  feet  deep;  thence  to  the  inlet,  2,000  feet  in  length,  150  teet 

wide,  and  5  feet  in  depth,  the  channel  to  be  protected  by  a  dike  on  it-s  north 

side.    Estimatedcost,  150,000, '82,833.    Increased  in  1883  to  |60,000, '83,  650; 
•87, 835.  r      J        9        7 
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IlVDIAiy  RITER,  DEL.- Continued. 

SurF67«. 

Ordered  by  act  of  March  3, 1881.  Made,  1882,  nnder  direction  of  Col.  Macomb,  '62. 
829. 

Examination  of  Isle  of  Wight  and  Upper  Bynepnxent  bays,  Md.,  and  Indian  River. 
Del.,  and  intervening  land,  with  a  view  to  connecting  their  waters,  ordered 
by  act  of  Augnst  2,  1882.  Made,  1882,  under  direction  of  Lieut.  Col.  Craighill, 
and  adjadged  by  him  as  unworthy  of  improvement,  '84,  967. 


INDIAN  RITER9  FLA.— Including  examination  and  surveys  of  con- 

ITECTING  WATERWAYS. 

(Continued  firomToL  I,  p.  256.) 
Appropriations. 

1844-'52  .-- $6,500 

Commerce. 

Commercial  statistics,  *B2,  1242;  '85, 1291. 
EniTiiieers. 

Chief  of  Enoinsbrs. 

Beports,  '82,  176;  '84,  194;  '85, 199;  '87, 162. 
Enginkrrs  in  Charge. 
Col.  Q.  A.  Gillmore.    Reports,  '82,  1229 ;  '84, 1144. 
Capt.  J.  C.  Post.    Report,  '84,  1143. 
Capt.  W.  Rossell.    Report,  '85,  1287, 1288. 
Capt.  W.  M.  Black.    Report,  '87,  1261. 
Assistants. 
J.  F.  Le  Baron.    Report,  '82,  1233. 
A.  W.  Barber.    Report,  '85,  1293. 
Operations. 
History  of  previous  operations  towards  the  oonstmction  of  a  canal  connecting  In- 
dian River  with  Mosquito  Lagoon,  '82,  1229,  1233;  '84,  1148. 
Plans. 
By  Col.  Gillmore,  1881,  for  an  enlargement  of  the  section  of  the  ezistinff  canal  from 
Mosquito  Lagoon  to  Indian  River  to  a  width  of  60  feet  and  a  deptn  of  4|  feet. 
Estimated  cost,  166,000,  '82,  1231,  1232,  1238, 1241 ;  '84,  1143. 
Modified  in  1884  and  estimate  increased  to968,800,  '84,  114t>;  *85,  1292. 
By  Capt.  Rossell,  1884,  for  the  improvement  of  the  entrance  to  Mosquito  Inlet,  by 
the  construction  of  two  {etties  at  an  estimated  cost  of  from  |500,000  to  |750,000, 
'85,  1290. 
In  18H7  Capt.  Black  did  not  consider  the  improvement  of  the  channel  from  Haulover 
on  Indian  River  to  Gilbert's  Bar  worthy  of  improvement,  '87,  1261. 
Physical  Characteristics. 

Description  of  locality,  '82, 1234;  '84,  1146;  '85,  1288. 
Surveys. 
Between  Indian  River  and  Mosquito  Lagoon  ordered  by  act  of  July  14,  1880. 

Made  under  direction  of  Col.  Gillmore,  '82,  1229. 
Survey  of  same  locality  ordered  by  act  of  August  2,  1882.    Made  under  direction  of 

Col.  Gillmore,  '84,  1143,  1144. 
For  line  of  inland  communication  from  St.  John's  River  to  Jnpiter  Inlet  via  Mos- 
quito Lagoon,  ordered  by  act  of  July  5,  1884.    Made  under  the  direction  of 
Capt.  Rossell,  '85,  1291. 
Of  Mosquito  Inlet  ordered  by  act  of  Julv  5,  1884.    Made  under  the  direction  of 

Capt.  Rossell,  '85,  1288. 
Examination  of  channel  from  Haulover  on  Indian  River  to  Gilbert's  Bar  ordered 
by  act  of  August  5,  1886.    Made  under  direction  of  Capt.  Black,  '87,  1261. 


TNSIJDE  PAS8AO£  BETWEEBT  FERWANDIIVA  AWD  ST.  JOHIV'S 
RITER9  FJLA.    (See  St.  John's  River  and  Ferxandina,  Fla.) 


IHrSlDE    PASSAGE    BETWEEIV    NEW    BEBBTE    AND    BEAU- 

POBT«  N.  G.    (See  New  Berne  and  Beaufort.) 
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I01¥A  RITEB,   IOWA--EXAMINATION  OF. 

Engineers. 

Chief  of  Engineers. 

Report,  *84,  244. 
Ekoinekr  in  Charge. 
Maj.  A.  Mackenzie.    Report,  '84|  1591. 
Plans. 
In  1882  Maj.  Mackenzie  considered  that  the  itnpTOvemeDt  of  the  river  woald  be  easy 
at  a  large  cost,  but  that  the  work  was  not  a  pablic  neoeeaity,  *84, 1692. 
Surveys. 
Examination  ordered  by  act  of  Anguat  2, 1882.    Made  under  direction  of  M%].  Mac- 
kenzie, '84,  1591. 


IPS1¥ICII  BITER.  HIASS.— SuRTBT  and  bxamikation  of. 

(OontiBUed  fron  Vol.  I,  p.  855.) 
Appropriations. 

1886 |2, 500, '87,  497. 

1888 2, 500,  act  of  Auguet  11,  1888. 

Contracts. 

1886.  T.  Symonds,  for  dredging,  at  31^  cents  -per  cubic  yard,  '87,  497. 
Enirineers. 
Chief  of  Enginebrs. 

Reports,  *84,  79;  '87,24. 
Engineers  in  Charge. 
Col.  G.  Thorn.    Report,  '84,  557,  560. 
M^.  C.  W.  Raymond.    Report,  '84,  558. 
Lieut.  Col.  0.  L.  Gillespie.    Report,  *87,  496. 
Assistant. 
S.  Haagensen.    Report,  '84,  562. 
Operations. 

188(>-'87.  4,665  cubic  yards  dredged  from  channel  through  the  shoals,  '87,  496. 
Pliysteai  ClinracteristicM. 

Description  of  the  river,  ^84,  560,  563. 
Projects. 
By  Col.  Thom,  1875,  for  the  formation  of  a  channel  60  feet  wide  and  4  feet  doDp  at 
mean  low  water,  from  Barras  Turns  to  the  town  wharves.    Estimated  cost, 
125,000,  '76,  i,  199-202;  '64,  559,  561,  564;  '87,  495. 
Surveys. 
Ordered  by  act  of  August  2, 1882.    Made  under  the  direction  of  Col.  Thom,  '84, 557. 
Maps. 
'87,  496. 


ISIiE   OF   WIOHT   BAT,   TPPEB  STlWWXElirV  BAT,   AWD 
INDIAIV  RIVER— Examination  of,  wfth  a  view  to  connect  tbeib 

WATERS. 

Engineers. 

Chief  of  Engineers. 

Report,  '84,  151. 
Engineer  in  Charge. 
Capt.  T.  Turtle.    Report,  '84,  957. 
Plans. 
In  1882  Capt.  Tnrile  did  not  consider  the  proposed  line  of  water  comnronioation 
worthy  of  improvement  nor  the  work  a  public  necessity,  ?84,  967. 
Surveys. 
Examination  ordered  by  act  of  August  2,  1882.    Made  under  direction  of  Capt. 
Turtle,  '84,  957. 


ISIilAS  CREEK  (San  Pranciseo  Bay),  CAL.-'ExAMiNA'noN  of. 

Enirineers. 

Chief  of  Engineers. 

Report,  '85,  2340. 
Enoinbbr  in  Charge. 

Lieut.  Col.  G.  H.  Mendell.    Report,  '85,  2340. 
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I8LIAS  CBEfiK  (San  Francises  BaF)«  €AL.— CoDtinned. 

Plans. 

In  1884,  in  view  of  the  bridge  obatraoting  the  navigation  of  the  oraek,  CoL  Mendell 
did  not  ocmsider  the  stream  worthy  of  improvement,  '85,  2341. 
Snrvey^s. 

Examination  ordered  by  act  of  Jaly  5, 1884.    Made  under  direction  of  Col.  Mendell, 
'65,  Sf340. 


jrOT  LAIirOlNG,  ILE«.~-EzAMiNATiON  of. 
(See  Missisaippi  River  at  Rush  Bbnp  and  Jot  LAiTpixa.) 


JAIHAICA  BAT  AND  HOOKA  WAV  liV  LET— Examination  fob  chan- 

NSL  BETWEEN. 

Commerce. 

Value  of  oyster  trade,  '87,  755. 
Enirineers. 

Chief  of  Enoinebbs. 

Report,  '87,  67. 
Enoinerb  in  Chaboe. 

Lieut.  Col.  W.  McFarland,  1886.    Report,  '87,  754. 
Assistant. 
M.  Kingsley.    Report,  ^7,  756. 
Physical  Characteristics. 

Description,  '87,  754. 
Plans. 
Lieut.Col.  McFarland,  1886,  considers  cost  of  improvement  far  beyond  the  require- 
ments of  existing  eonunerce,  '87,  758. 
Snrveys. 
Examination  ordered  by  act  of  August  5,  1886.    Made,  1886,  under  direction  of 
Lient.  Col.  McFarland,  '87,  754. 


JTAHIES  RITERy  JDAK.— Examination  of. 
Commerce. 

Statistics,  '87,  1604. 
Eni^neers. 
Chief  of  Enginebbs. 

Report,  '87,  217. 
Enginbeb  in  Chabob. 
Capt.  C.  B.  Sears.    Report,  '87, 1603. 
Physical  Characteristics. 
Description  of  river,  '87,  1603. 

Plans. 

In  1886  Capt.  Sears  reports  that  the  river  can  not  be  made  navigable  by  the  ordi- 
nary means  of  improving  the  natural  channel  for  the  reasons  that  there  is  not 
a  suiBcieaoy  of  water  and  that  the  channel  Is  too  tortnons,  '87,  1606. 
Surve^rs. 

Examination  ordered  by  act  of  August  5,  1886.    Made,  1886,  under  direction  of 
Capt.  Sears,  '87,  1603. 


JTAMES  BIYER,  TA«— Impbovbmbnt  of. 

(Continued  from  Vol.  I^  p.  256.) 
Appropriations. 

l836-'75 $530,500 

1880 75, 000, '80,  648. 

1881 60,000,  '81,  892. 

1882 75, 000, '82,  860.                                                                                              ' 

1884 75, 000, '84,  905.                                                                                                I 

1886 112,500, '86,  890.                                                                                              j 

Total 928,000 

1888 225,000,  act  of  August  11,  1888. 
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JAMES  BITER,  ▼▲•— Contlniied. 

Approprlatfonft--ContiQaed. 

1»52.  |45,U0U  fur  iniproveioent  of  JameB  and  Appomattox  riven  below  Richmond 

and  Peteroborgh,  act  of  Angnst  30,  1858. 
Lfst  of  appropriatioiiB  previous  to  1880,  '86, 888L 
Contracts. 
Ib79.  J.  Caler,  for  dredging,  at  16  and  lA^  cents  per  cobic  yard,  '80.  649. 
1880.  O.  H  Ferris,  for  dredging,  at  23  cents  per  cnbio  yard,  '81,  892.    J.  Caler,  for 

dredging,  at  15  and  17  cents  per  cnbio  yard,  '81,  492. 
1884.  D.  Constantine,  for  dredging,  at  11  cents  per  cubic  yard,  '85,  945. 

1886.  J.  Caler  A  8on,  for  dredging,  at  12^  cents  per  cubic  yard,  '87,  868. 

1887.  J.  F.  Gay  nor,  for  construction  of  Jetties  and  dikes,  '87,  h70.  G.  £.  Ward,  for 
dredging,  '87,  870.    J.  L.  Wilson,  for  rock  removal,  '87,  670. 

Engineers. 
Chikf  of  Enoiitrers. 
Reports,  '80,  105;  '81, 141,  150;  '82,137, 144;  *83, 141;  '84, 146;  '85,  142;  '86, 
137;  '87,  100. 
Engineers  in  Chargk. 
Lieut.  Col.  W.  P.  CraighiU,  1870-'84.     Reports,  '80,  647;  '81,  891;  '82,  660; 

'83  6^3*  '84.  904. 
Lieut.  Col!  P.  C.  Hains,  1884-'—.    Reports,  '85,  944 ;  '86,  887 ;  '87,  867. 

H.  D.  Whitcomb.    Reports,  '80,  648,  649 :  ^81,  892 ;  '82,  887. 
Cant.  T.  Turtle.    Reports,  '82,  861,  872 ;  '83,  684. 
C.  P.  £.  Burgwyn.    Reports,  '82,  878;  '84,  905 ;  '85,  948;  '87,  870. 
Operations. 

History  of  work  preyious  to  1880,  '80,  651. 

1879-^80.  175,593  cnbic  yards  of  material  removed  and  4,621  linear  feet  wing-dams 
built  by  United  States;  48,999  cubic  yards  material  removed  and  396  linear 
feet  wing-dam  built  by  city  of  Richmond,  '80,  647. 

1880-'81.  Rock  removal  and  190,424  cubic  yards  dredged  by  United  States^  and 
57,847  cubic  yards  by  city  of  Richmond;  4,463  linear  feet  wing-dams  built  by 
United  States,  '81,  894. 

1881-'(^.  126,^f26  cubic  yards  material  removed,  2,005  linear  feet  wing-dams  and 
350  linear  feet  fascine  work  constructed,  '82,  8iS3. 

1882-'8:).  44,340  cubic  yards  sand  and  227  cubic  yards  rock  removed  by  city  of 
Richmond,  '83,  685. 

1883-'84.  Rock  removal  continued,  '84,  905. 

1884-'85.  307  linear  feet  of  jetty  and  2,609  linear  feet  brush  dike  bnilt,  1,100  cubic 
yards  solid  rock  blasted  and  dredged,  '85,  949, 950.  46,750  cnbic  yards  material 
dredged,  '85,  951.  153,191  cubic  yards  material  dredged,  '05,  945  ;  16,400  cubic 
yards  material  removed  by  city  of  Richmond  and  railroad  companies,  '85,  954. 

1886-'86.  122,320  cubic  yards  sand  and  1,240  cubic  yards  rock  and  gravel  dredged 
from  channel,  '86,  8^. 

1886-'87.  20,670  cubic  yards  sand  and  gravel  and  97  bowlders  removed  from  Kings- 
land  Reach;  862  cubic  yards  dredged  at  Randolph  Flats  and  981  linear  feet  of 
Jetty  built;  635  cnbio  yariis  rock  removed  at  Goode's  Rocks,  '87,  870,  872. 
Physical  Characteristics. 

Tides  at  Richmond,  '80,  650;  '81,  896;  '82,  866,  879. 

Cross-sectional  areas  of  river  bottom  near  Richmond,  '82,  866.  List  of  ireshets 
and  height  of  rise  of  each  since  1847,  '82,  868.  Float  observations,  1882,  '82, 
868. 

Report  of  survey  showing  condition  of  river  and  proposed  improvements  in  1837, 
'82,  888.    Cross-sections,  '85,  955. 

Comparative  cross-sections  of  river,  '87,  873. 
Private  and  €orf|orate  Work. 

Assistance  given  by  city  of  Richmond  by  money  appropriated,  work  done,  placing 
machinery  at  disposal  of  Government,  '80, 647 ;  '81,  891,  894 ;  '83. 685;  '85,  954. 

Total  expenditures  by  city  of  Richmond,  $444,696.45,  '86,  138;  '87,  867. 
Projects. 

The  original  project  of  1870,  together  with  its  moditications  to  1882,  proposed  to 
secure  between  Richmond  and  the  sea  a  channel  180  feet  wide  and  18  feet  deep 
at  full  tide,  or  about  15  feet  deep  at  mean  low  water.  It  was  to  be  secnrcd  by 
the  removal  of  rook  and  bowlders,  dredging  on  bars,  and  deposition  of  material 
behind  rectifying  dikes;  excavation  through  Dutch  Gap  Cut-off  and  cut-uffs 
near  Jones  Neck  and  Bermuda  Hundred,  '71,  604;  '72,  6i)l ;  '76,  i,  298;  '79, 
616, 520;  '86,  138.  The  aggregate  of  the  appropriations  from  1870  to  18&2,  in- 
clusive, was  (740,000. 
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JAMES  RIT£R,  TA.— Continned. 

Projects— Continued. 

In  1882  Col.  Craighill  proposed  to  increase  the  previous  widths  and  depths  of  ohan- 
bels  so  as  to  secure  ^  feet  at  full  tide,  or  22  feet  at  half  tide,  between  Rich- 
mond and  the  sea.  The  width  of  channels  to  be  as  follows :  From  mouth  to 
City  Point  400  feet,  from  thence  to  Drewey*s  Bluff  ;M0  feet,  and  from  thence  to 
city  of  Bichmend  260  feet.  Estimated  eost,  $4,500,000,  '82,  871,  87G;  '85,  947; 
'86,  138 ;  '87,  867. 
Surveys. 

Ordered  by  act  of  March  3, 1881.    Made,  1881,  nnder  direction  of  Lieut.  Col.  Craig- 
hill, '82,  870,  878. 

Comparison  made  in  1884  and  1887,  '84,  906 ;  '87,  873. 


jrSiFFSiBSOMTIIilii:,  IIVB.    (See  Ohio  Ritisr.) 


JSiKTI«  GBEEK,  OA.— Examinatiok  ov. 

[15,000  appropriated  by  act  of  August  11, 1888.] 
Enslneers. 
Cbibf  ov  Enoinbsrs. 

Reports,  '81,  1L62;  '87, 154. 
Enoinkkr  in  Chargb. 
Lieut.  Col.  Q.  A.  Gillmore.  1880.    Report,  '81,  1162. 
Physical  €haraeteri8ttes. 

Description,  '81,  1162. 
Plans. 
By  Lieut.  Col.  Gillmore,  1880,  for  improvement  of  the  creek  from  its  month  to  the 
deep  waters  of  Brunswick  River  by  training- wiftll  and  closure-dam  construction, 
and  dredging.    Estimated  cost,  $25,3:^3,  '81,  1164. 
Surveys. 
Examination  ordered  by  act  of  June  14, 1880.    Made,  1880,  under  direction  of  Lieut. 

Col.  Gillmore,  '81,  1162. 
Examination  ordered  by  act  of  August  5,  1886,  '87,  154. 


JOIVE8POBT,  IVIE.— Improvsmsnt  of  Moosabeo  Bar  at. 
(See  Moosabbo  Rivbr  at  Jonxsport,  Mb.) 


jrUPITliB  IIVIiET,  FliA.    (See  Iia>iAN  axd  St.  John's  Riybrs,  Fla.) 


KANAITHA  RIVEB,  GREAT,  W.  TA.— Improtbmbnt  ov. 

(Continued  from  Vol.  I,  p.  362.) 

Approprtatlons. 

f«73-'79 $992,000 

1880 2U0, 000, '80.  683. 

1881 200.000, '81,  911. 

1882 200,000,^82,920. 

1884 200, 000, '84,  928. 

1886 187,500, '86,  1590. 

Total 1,979.500 

1868 350,000,  act  of  August  11, 1888. 
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KAH AWHA  BITEB,  GBEAT*  W.  FA.-^oDtlnaed. 

Contracts. 

1880.  W.  D.  Lewis,  for  Umber,  '80,  6H3.  H.  L.  Fearing,  proof  chaio,  at  7.94  cents 
per  poand,  '80,  684.  Uarria  4Kt  Black,  for  materiab  and  labor  for  Lock  No.  6, 
'81,  916. 

1881.  J.  £.  Thayer,  for  tuc-boat  bnll,  '81,  916.  J.  Giniland,  for  eonatraction  of 
boQoee  and  Locke  3  and  5,  ^82,  924.  J.  Morgan,  for  oooatrncUoii  of  honse  at 
Lock  4,  '82,  924. 

1882.  J.  £.  Thayer,  for  side-dumping  scow,  '82,  925. 

1683.  F.  Hefright,  for  part  coDStruetion  of  Lock  No.  2,  '83,  708.  D.  Egae,  fbr  lock- 
hoase  constrnction,  '83,  709.    D.  Egan,  for  lock-house  ooDetruction,  '84,930. 

1884.  Harold,  McDonald  &  Co^  for  foundation,  pier,  and  abutment  conitmctioa, 
'85,  1848.    O.  A.  &  W.  T.  Thayer,  for  iron,  '85,  1848. 

1885.  C.  H.  Strong  &,  Sou,  for  lock  construction,  '85,  1849.  Snead  &  Co.  Iron 
Works,  for  iron,  '85,  1850.  Marts,  Kulp,  McWiUiams  Sl  Co.,  for  gate  and 
wickets,  '86  lOi^. 

1886.  Ainslie,  Cochran  ^  Co.,  for  lock-gates,  '86, 1592.  West  Lebanon  BolHng 
Mill  Company,  for  chain,  '86,  1593.  T.  W.  Farley,  for  telephone  poles,  at  75 
cents,  '87,  914.  H.  Crawford,  for  lock-house  construction,  '87,  1914.  X^ayten 
&  F.  C.  Williams,  for  crane-boat  construction,  '87, 1915.  J.  £.  Thayer,  fbr 
fuel  boat  construction,  '87,  1915. 

£ii|glneers« 
Chikf  of  Enoinssrs. 
Reports,  '80, 108,  684 :  '81, 145:  '82, 142, 930;  '83, 146;  '84, 149;  '85,  285;  '86, 
279;  '87,  249. 
Board  of  Enoinbkrs. 
Convened  at  Detroit,  Mich..  June  21, 1882,  by  8.  O.  No.  94,  t«  peport  upon  work 

of  improvement  completea,  in  progress,  and  proposed,  '82,  986. 
(Lieut.  Col.  Comsteck,  M^Js.  Weitzel  and  Memll,  and  Capt.  Turtle.) 

flNOINEKR  IN  CHAROX. 

Col.  W.  p.  Craighill,  1874-'—.    Reports,  '80,  681,  685;  '81,  911;  '82,919;  ^63, 
706;  '84,  928;  '85, 1845;  '86, 1569;  '87,  1911. 

ASSIBTANTS. 

Lieut.  T.  Turtle.    Report,  '80,  686. 
Capt.  E.  H.  Ruffner.    Reporte,  '81,  911 ;  '82,  920. 

A.  M.  Scott.    ReporUi,  '83,  710;  '84.  930;  'B5, 1850,  1855;  '86,  1584;  '87, 1915. 
Leffislation. 

Act  proposed  by  Col.  Craighill  to  provide  for  the  operation,  naifiteiiaoee,  and  re- 
pairs of  the  locks  and  dams,  '80,  685.    Rejected  by  Congress,  '81, 147. 

Proposition  of  West  Virginia  to  abandon  Jarisdiotioa  of  river  to  Ufliited  Btates  n- 
fnsed  by  Secretary  of  War,  '82, 919. 
OperiUions. 

187^'90.  Lock  and  Dam  No.  3:  Stone  prepared;  coffer-dam  placed;  excavation  and 
masonry  commenced  for  lock ;  12,839  cubic  yards  masonry  built.  Lock  and  Dam 
No.  4:  Lock  ready  for  gates;  120  linear  feet  of  retain! ng-orib  batit ;  pass,  pier, 
and  river-walls  completed ;  coffer-dam  nearly  finished.  Dredging  Lock  and 
Dam  No.  5.  Dredgi  ng  of  lock  approaches ;  bulkheads  built  across  ends  of  lock ; 
masonry  work  completed,  '80,  686,  687,  688. 

1880-'81.  Lock  and  Dam  No.  3:  Masonry  work  on  river-wall  completed ;  2,200  yards 
paving  on  land  and  land- wall  laid ;  cribs  at  foot  of  lock  completed.  Lock  and 
Dam  No.  4  completed  and  in  working  order.  Lock  and  Dam  No.  5  completed 
and  in  working  order,  '81,  911,  912,  913. 

1881-82.  Lock  and  Dam  No.  3:  Land-wall  bolted  to  foundation  rock;  280  linear 
feet  of  foundation  crib- work  for  dam  constructed ;  560  linear  feet  of  foundation 
trench  dredged ;  10,000  cubic  yards  stone  placea  in  dam.  Locks  and  Dams  4 
and  5  in  operation,  l^ck  and  Dam  No.  6 :  3,441  cubic  yards  masonry  placed, 
'82,  920,  921,  922,  923. 

Id82-'t:d.  Lock  No.  2  (for  stationary  dam):  Work  commenced  under  contract.  Locks 
3,  4,  and  5  in  operation,  and  Lock  6  nearly  finished ;  dredging,  '83, 710, 711, 712, 
713. 

1883-'84.  Lock  No.  2:  17,500  cubic  yards  material  dredged;  coffer-dam  built; 
masonry  bed  rock  prepared  and  iock- honse  built.  Lock  No.  6  completed  and 
dam  for  same  commenced,  '84,  930,  931,  933. 

1884-^85.  Lock  No.  2:  Constrnction  advanced  by  9,922  cubic  yards  masonry  placed 
and  9,180  cubic  yar^s  excavation.  Dam  No.  6 :  Masonry  work  and  second  sec- 
tion of  coffer-dam  completed,  '85,  1850,  1851, 1853. 

1885>'86.  Lock  No.  2  and  Dam  No.  6  nearly  completed:  dredging,  '86,  1595,  1597. 

1886-'87.  Locks  and  Dams  2  and  6  completed  and  put  m  operation,  '87, 1912. 
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KAMA WHA  JBITSR,  OREIAT»  IV.  TA^r-Oontlnued. 
Projects. 

By  Lieat.  Col.  CrAiehill.  1875,  for  improyementy  m  reviaed  by  Boftrd  of  Eogineen. 

from  moaih  of  Gnat  Falloy  97  miloa^  to  aecnio  a  low-water  depth  of  from  6  to  7 

feet  by  a  combination  of  permanent  and  movable  dama.    (See  Index,  YoU  I,  pp. 

d63,  SffiB.)    Omission  of  Loek  and  Dam  No.  1, 19,  550.    Reoommendation  of 

Board.of  Enffineert  of  1882,  ^82,  828,  829. 
In  1886  Locks  and  Dams  Nos.  3, 4,  and  5  were  completed,  and  Lock  and  Dam  No.  6, 

with  No.  2  nearly  oompleted,  '86,  280. 
Amount  appropriated  for  permanent  improvement,  |1,999,500 ;  amount  required  to 

complete  project,  $1,670,000,  'Se,  281. 
Secretaiy  of  war. 
Report,  '80,  64& 

Sanreys. 

For  location  of  Dams  6  and  7,  '80,  681^. 
For  location  of  Look  and  Dam  No.  2,  '81,  915. 
Maps. 
'80,682. 


KAlf  AITHA  BITEB,  OlUB AT,  IT.  TA.— Habbob  ov  bbfugb  at  moots 

OF. 

Approprtatfons. 

1884 *|15, 000, '85,1827. 

Contracts. 

1884.  Porter,  Tucker  Sl  Mahan,  for  eonstmotioii  of  two  iee-piers,  ^85, 1827. 

1885.  J.  J.  Shipman,  for  the  construction  of  one  ice-pier,  '86, 1550. 
En^tneers. 

Chief  of  Enginicbbs. 

Reports,  '85,  284 ;  '86,  275 ;  '87, 241. 
Enoinber  in  Charge. 
Lieut.  Col.  W.  £.  MerriU,  1884-^—.    Reports,  '85, 1826 ;  '86, 1550;  '87, 1822. 
Oporations. 
l884-'85.  Partial  construction  of  two  ice-piers  at  mouth  of  river,  '85, 1897. 
1885-^86.  Completion  of  three  ice-piers,  '86,  1550. 
Projects. 
By  Lieut.  Col.  Merrill,  for  the  formation  of  a  harhor  of  refuge  at  tbe  mouth  of  the 
Oreat  Kanawha  by  the  construction  of  three  ice-piers  at  an  estimated  cost  of 
•15,000,  '84, 1827;  '86,  1550;  '87,  1822. 


KABTAirHA  BIFEB,  UTTIiE,  IT.  TA.— Imfboybmbnt  of. 

(Continued  from  Vol.  I,  p.  266.) 
Appropriations. 

1876-'79 143,300 

1880 15, 000, '80^1833. 

1881 40, 000, '81, 1990. 

1882 31, 000, '82, 1958. 

1886 16, 875, '86, 1624. 

Total 146,175 

1888 25, 000,  act  of  Auifust  11, 1888. 

List  of  appropriations  previous  to  1880,  '83, 1574. 

.Tolls  collected  hy  Little  Kanawha  Navigation  Company  for  1881,  '81,  1990. 

Contracts.  ,  .  ** »«     ^  •« «.  1.1 

1882.  T.  B.  Townsend,  for  dimension  and  ruhblestone,  at  |4.60  and  $3.60  per  cubic 

yard, '82,  1959.  ,  "  .  *  ,  1. 
1886.  Portsmouth  Foundry  and  Machine  Works,  for  boilers  and  machinery  for  lock 
construction,  '85, 1891.  8.  M.  Hamilton  &  Co.,  for  cement,  at  $1.40  per  barrel. 
A.  J.  Mitchell,  for  sawed  lumber,  '85,  1891.  A.  J.  Mitchell,  for  timber,  '85, 
1891.    Morris  &  Co.,  for  coal,  at  Bi  cents  per  bushel,  '85, 1891. 

*  Allotment  ftom  appropriation  (br  the  KanawUa  and  Ohio  rlTers,  '09^  18S6. 


<  k 
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KANAWHA  BITEB,  L.ITTI«fi,  y/IT.  TA.-Contiaiied. 

Chief  of  Engineers. 

Beporto,  '80,  197;  '81,265;  '82,259;  '83,267;  '84,266;  '85,291;  '86,285;  '87,242. 
Engineers  in  Charge. 
MaJ.  J.  W.  Cuyler,  lo80-'83.    Reports,  '80,  1831;  '81,  1988;  '82,  1967. 
Capt.  J.  C.  Post,  l68;j-'87.    Reports, '83,  1572;  '84,  1754;  '85,  1890  j  '86, 1623. 
Lieut.  Col.  W.  E.  MerriU,  1887-'—.    Report,  '87, 1828. 
Assistants. 
W.  £.  Strong.    Report,  '80,  1833. 
M.  W.  Yenable.    Report,  '87, 1830. 
Operations. 
1879-'80.  27,378  trees  and  11,925  snaffs  cnt  and  remoyed;  11,133  linear  feet  crib- 
dams  and  3,712  linear  feet  brash  dams  built,  '80,  1835. 
1880-'82.  No  operations,  '81,  1988;  '82,  1957. 
1882 -'83.  Stone  for  lock  and  dam  received  and  prepared,  '83, 1572. 
188^'84.  Preparations  of  stone  continued,  '84,  1754. 
1884-'85.  Machinery  placed  and  coffer-dam  half  finished,  '85, 1890. 
1885-^86.  Coffer-dam  completed;  foundation  of  mitre  and  river  walls  excavated 

and  walls  partially  built  upon  concrete  foundation,  '86,  1623. 
18d6-'87.  Construction  of  lock;  river  and  head  walls  commenced,  '87,  1829. 
Projects. 
The  project  of  1876  proposed  the  construction  of  a  lock  and  dam  near  Burning 
Springs,  so  as  to  extend  slack- water  navigation,  for  a  draught  of  4  feet,  a  distance 
01 12  miles,  and  the  improvement  of  the  natural  channel  for  an  additional  dis- 
tance of  80  miles,  by  the  removal  of  obstructions  so  as  to  obtain  a  channel  40 
feet  wide  and  at  least  2  feet  deep  during  four  months  of  the  year.     Estimated 
cost  of  lock  and  dam,  $02,000,  '75,  i,  741.    In  1878  the  dimensions  of  the  lock 
were  increased  and  the  cost  e&timated  at  $84,200,  '78,  813;  '81,  1989;  '82, 
1958.    In  1883  the  estimate  was  increased  to  $135,672.47,  '83,  1573.     Of  the 
$129,300  appropriated  previous  to  1883  $43,300  was  for  the  removal  of  obstruc- 
tions, '83,  1574.    Increased  cost  of  work  due  to  the  small  appropriations,  '86, 
1623. 
Sarveys. 
Examination,  1884,  of  previous  works  of  improvement  upon  the  river,  '84,  1754. 


KAHTKAKEE  RIYEB,  IL.L..  and  IND.— Subvbt  of. 

(Contiiiaed  from  Vol.  I,  p.  267.) 
Engineers. 

Chief  of  Enoinekrs. 

Report,  '80,  199. 
Engineer  xn  Charge. 
Maj.  J.  A.  Smith.    Report,  '80,  1844. 
Plans. 
By  Maj.  Smith,  1880,  for  improvement  from  its  mouth  to  Momenoe,  by  slack- water 
navigation,  to  be  secured  by  three  masonry  looks  with  a  lift  of  12  feet,  63,000 
linear  feet  canal,  construction  and  repair  of  dams,  and  removal  of  reefs  and 
similar  obstrnctions.    Estimated  cost,  $550,000,  '80,  1844, 1846. 
Surveys. 
Ordered  by  act  of  March  3, 1879.    Made,  1879,  under  direction  of  Mai.  Smith,  '80, 
1844. 


KAIVKAKfiE  RITERy  IND.— Examination  of. 
Commerce. 

Small  amount  of,  '85,  1646. 
£ii|fliieers« 

Chief  of  Engixkbss. 

Reports,  '84,  269 ;  '85,  257. 
Engineers  in  Charge. 

Maj.  J.  A.  Smith.    Report,  '84,  1766. 

Capt.  J.  C.  Post.     Report,  '85, 1645* 
Assistant. 

A.  Ir.  DttvaU.    Report,  '85, 1647. 
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KANKAKEE  RITEB,  IND.— Continaed. 

* 

Physical  Gliaracteristies* 

Descriptiou  of  rock  forraiDg  bed  of  river.  '84, 1766. 
Description  of  river,  '84,  lb67 ;  '85,  1647. 
Plans. 
In  1»82  MaJ.  Smith  considered  that  the  river  conldonly  be  improved  hy  slack-water 

navij^atien,  bat  that  the  work  was  net  a  pablic  necessity,  '84j  17G7, 1768. 
In  1884  Capt.  Post  did  not  consider  the  river  worthy  of  improvement,  '85,  1647. 
Snrreys. 
ExaminaUon  ordered  by  acts  of  Angnst  2, 1882,  and  Jnly  5,  1884,  '84, 1766:  '85, 
1645. 


KANSAS  CITT9  ISO.    ( See  Hissoubi  Riyeb  bbtwbkzt  mouth  and  Sioux 

CiTT.) 


KEJfJf EBEG  BITEB,  IHE.    (See  Bath,  Mb.) 


KliBllVEBITlVK  BITEB,  BIE.— Improyxmsivt  ov. 

(Continued  from  Vol.  I,  p.  270.) 
Appropriations. 

1829-79 $61,175 

1880 2, 000, '80,  339. 

1881 2,000, '81,492. 

Eng'ineers. 

Chief  of  Ekgikbbrs. 

Beports,  '80,  67;  '81,  69;  '82,  68;  ^83,  63;  '84,  71;  '85,  58;  '86, 57;  '87, 19. 
Engineers  in  Charqb. 
Col.  G.  Thorn,  1870-'83.    Reports,  '80,  337  ;  '81,  491 ;  '82,  499. 
Col.  C.  E.  Blunt,  1883-'86.    Beports,  '83,  422;  '84,  468;  '85,  470. 
Ma).  J.  A.  Smith,  IdSe-'— .    Beports,  '86, 543 ;  '87,  461. 
Operations. 
fiistory  of  work,  '82,  499. 

18d0-^81.  Ledges  below  Ward's  Wharf  and  at  month  of  Goooh  Creek  removed  to  4 
feet  depth;  channel  straightened  and  widened  hr  dredging  below  Lord's  and 
Ward's  wharves  and  at  upper  part  of  Mitchell's  Point;  repairs  to  Government 
wharf,  '81,  492. 
1881-^t®.  Repaint  to  stone  piers  and  Government  wharf,  '81,  500. 
188^83.  No  operations,  '83,  422. 
188^'84.  Repairs  to  Government  wharf,  '84,  468. 
1886-^87.  No  operations,  '87,  461. 
Projects. 
By  Col.  .Thorn,  1878,  for  dredging,  rock  excavation,  and  repairs  to  piers  and 
wharves.    Estimated  cost,  $6,000,  '78,  203;  '79,  260.    Project  complete  in 
1882, '82,  500;  '87,19. 


KENOSHA  HABBOBf  IVIS.— iMPBovBitBirT  of. 

(Continaed  from  YoL  I,  p.  271.) 
Approprlatioiis. 

1844-^79 1194,307.41 

1880 5, 000. 00, '80,  1940, 

1881 5, 000. 00, '81,  2129. 

1882 e,  000. 00,  "BSti  2161. 
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KENOSHA  HAliBOB,  lV18«-CoBtiBiied. 

Apprepiiiltlons— Continned. 

1884 5, 000. 00, '84,  1870. 

1886 6,  OeO.  00, '86,  1684. 

Total.. 220.397.41 

1888 7,500.00,  aet  of  Angiiat  11, 1888. 

Ceatmcts. 

Ib79.  Knapp  A  Gillen,  for  pier  exteDalon,  '80, 1940. 
18^1.  Knapp  A  GilloD,  for  pier  extenuon,  '81,  3129. 

1882.  KDapp  &,  GilleD,  for  removal  and  recoDstmction  of  snperstmctaro,  *B3,  ITOSL 
1884.  O.  H.  Sager,  for  recoDBtroction  of  aopeistmcture,  '85,  2022. 
1886.  H.  B.  Herr  Sl  Co.,  for  Bupentructnre  recoDstmction,  '87,  2072. 
Ensfneers. 
Chief  of  Enginbkrs. 

Reports, '80,  208;  '81,  882;  ^82,  277;  '88,  285;  '84,  «6;  '88^  aO»;'a€,  2$^;  *87, 
368. 

Engimexrs  m  Chaboe. 
Lieat.  Col.  D.  C.  Eonaton,  1870-^84.    Beporte, '80,  1938;  '81,2128;  '82,9161; 

'83  1708. 
Capt'w.  L.  Marahall,  1884-'—.    Beports,  '84, 1869;  ^85,  2021;  '86, 1684;  'S?, 

2072. 
Absibtant. 
W.  H.  Heardioir.    Beporto,  '80, 1939;  '81, 2128 ;  '82, 2162;  '83, 1709;  '84,  1870; 

'85,2022;  '87,2073. 
Operations. 

1879-^80.  Crib  50  by  24  by  16}  feet  aoxik  upon  atone  foundation  in  extenaion  of  north 

pier;  100  linear  feet  soperBtmctnro  built;  14-foot  channel  dredged  between 

piers  by  city  authoritiea,  '80,  1939. 
1880-'81.  No  operations,  '81,  2128. 
1881-^82.    Crib  50  by  24  by  16}  feet  annk  in  extension  of  north  pier;  26  corda  rip- 

rap  placed  along  north  face  of  crib,  '82,  2162. 
188^83.  Bnperatmctnre  npon  two  cribs  bnllt  np  and  latter  decked  over;  north 

wall  timbers  bnilt  np  7}  feet,  '83,  1709. 
1883-^84.    Double  row  of  sheet- piling  170  feet  in  length,  driven  along  south  face  oi 

south  pier ;  20  cords  of  stone  placed  in  cribs  and  around  end  of  pwr ;  repaira  to 

south  pier,  '84, 1870. 
1884-'85.  355  linear  feet  superstructure  and  outer  section  of  south  pier  removed  and 

rebuilt,  '85,  :^022. 
1885-^86.  No  operations,  '86,  1684. 
1886-'87.  408  linear  feet  of  south  pier  superstructure  cut  down  and  rebuilt  under 

contract,  '87,  2072. 

Projects. 

From  1844  to  1879,  inclusive,  $194,307.41  had  been  appropriated  for  pier  extension, 

dredging,  and  repairs,  '80,  208. 
By  MaJ.  Houston,  1879,  for  completion  of  M^J.  Wheeler's  project  of  1866  for  aecuring 

a  channel  of  12  feet  depth  and  navigable  width  by  pier  extension  and  dredging, 

167,000,  '79, 156;  '80,  1938. 

Surveys. 

Maps. 
'84,  1870. 


B£lfT  ISIiAND  BTARBOirS,  MB.    (See  Chsstbb  RtvxB,  lip.) 


KEMTUCKT  BITEB,  KT.— Improyememt  or. 

(Continued  from  Vol.  I,  p.  373.) 
Appropriations. 

1879 J100,000 

1880 100,000, '80,  1827. 

1881 125,000,  '81,  1976. 

1882 225, 000, '82, 1949. 

1884 250, 000,  »84.  1725. 

1886 187,500,  '86,  1606. 

Total ^7,500 
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KENTUCKY  RITEB,  KT.-Continaed. 

Appropriations — Cootinned. 

1888 180,000,  act  of  Angnfitl  1,1888. 

List  of  appropriations  previoas  to  1860,  '83,  1563. 

Contracts. 

1882.  Stratbam  6c  Price,  for  iron  work,  '82,  1949. 

1884.  M.  Williams,  for  materials  and  labor  for  abntment  oonstmction,  *85,  1873. 
H.  C.  Jones,  for  timber  for  gaard-ci  ib  repair,  '85,  1873.  Kirk  Sl  Abrabani,  for 
materials,  '85,  1874.  T.  J.  Hardin,  for  timber,  '85,  1874.  W.  L.  Pence,  for 
timber,  '85,  1874.    I.  Y.  Hoa^*  jr ,  for  materials  and  labor,  '85,  1875. 

1885.  Lomas  Forge  and  Bridge  Works,  for  cast  and  wrought  iron  work,  ^85,  1875. 
J.  J.  Cox,  for  material  and  labor,  '85,  1876.  Lomas  Forge  and  Bridge  Works, 
materials  and  labor,  '86,  1606. 

1886.  T.  J.  Hardin  &.  Co,  timber  and  piles,  '86, 1607.  T.  J.  Congleton  A  Brother, 
Inmber,  '86, 1607.  T.  Morris,  for  oast  and  wronght  iron,  '86, 1606.  T.  H.  Carw 
ruthers,  for  wrongbt-iron  spikes,  '86,  1608.  Scully  &  Peter,  for  riprap  stone, 
'86, 1609.  £.  M.  Pryse  &  Brother,  for  coal,  at  6  cents  per  bushel,  '86, 1609.  O. 
W.  (}ourley,  for  coal,  at^  cents  )>er  bushel,  '86,  1609. 

1887.  O'Brien  A  Co.,  for  look  stone,  '87, 1875. 

Engineers* 

Chief  of  Enoiksrrs. 

Beports, '80, 195 ;  '81,263;  '82,257;  '83,265;  '84,264,1728;  '85,288;  '86,282; 
'87,  247. 
Board  of  Engineers. 

Convened  at  Cincinnati,  Ohio,  November  IM,  1883,  by  S.  O.  No.  146,  C.  of  E.,  to 
report  upon  the  erection  of  a  lock  and  movable  dam  at  Junction  of  the  ^' Three 
Forks  of  Kentucky  Biver. "  Beport,  '84, 1729,  1731.  (Lieut.  Cols.  CraighiU 
and  Merrill  and  Capt.  Post.) 

Convened  at  Frankfort,  Ky.,  March  9,  1887,  by  8.  O.  No.  23,  to  examine  and  re- 
port upon  Maj.  Post's  project  for  lx>ck  and  Dam  No.  6.  Beport,  '87,  1879. 
(Lieut.  Cols.  Poe  and  Mernll  and  MaJ.  Stickney.) 

Convened  at  Washington,  D.  C,  May  30,  1887,  b^  8.  O.  No.  146,  to  report  upon 
the  subject  of  modinoations  required  for  remedying  the  difiSculties  experienced 
in  passing  boats  through  the  chutes  of  the  movable  dam  at  Beatty  ville.    Be- 
port, '87,  1882.    (Col.  CraighiU,  Lieut.  Col.  Merrill,  and  Mig.  Post.) 
Enoinxbrs  in  Charge. 

Maj.  W.  £.  MerrUl,  1879-^80.    Beport,  '79,  195. 

MtJ.  J.  W.  Cuyler,  1880-^83.    Beporte,  '80,  1825 ;  '81,  1971 ;  '82,  1945. 

Capt.  J.  C.  Post,  1883-'87.  Beporte,  '83,  1559;  '84,  17S»,  1728, 1731;  '85, 1869. 
1878;  «86»  1603,  1610. 

Mig.  A.  Stickney,  1887-'—.    Beport,  '87^  1872, 1886. 

D.L.Subiett    Beports,  '84,  1726;  '85,  1876;  '86, 1613. 
B.  S.  Bennett.    Bepoit,  '87,  1875, 1889. 

Operations. 

1879-'80.  Bemoval  of  State  Dams  No.  1,  2.  and  3  nearly  completed,  '80, 1826. 

IddO-'Sl.  New  dam  half  completed  ui>on  site  of  Dam  No.  1 ;  130-foot  breach  in  Dam 
No.  2  closed  by  crib- work;  new  dam  nearl;^  completed  on  site  of  Dam  No.  3; 
new  upper  gates  built  for  Dam  No.  4 ;  repairs  to  lock-houses ;  oonstmction  of 
quarter-boats  and  derricks,  '81,  1793, 1794. 

1881^82.  Breach  through  bank  above  abutment  at  Dam  No.  1  repaired,  '82,  1947. 

1882-'83.  Old  gates  removed  and  grounds  inclosed  at  Lock  No.  5:  guard-cribs  built 
and  filled  with  stone;  extensive  repairs  to  old  dam  at  Lock  No.  4 ;  guard-cribs 
and  lower  end  of  stone  abutment  raised,  and  lower  river  crib  lengthened  at 
Lock  No.  3 ;  dam  at  Lock  No.  2  completed ;  work  in  breach  at  Lock  and  Dam 
No.  1  capped  b|^  196  linear  feet  of  crib- work  filled  with  stone;  675  linear  feet 

guard-cribs  built  above  and  below  lock ;  gap  below  dam  permanently  closed 
y  piling,  brush  and  crib- work,  '83,  1560. 

1883-'84.  Dam  No.  1  resheeted  and  sheet-piling  placed  in  rear  of  same;  leak  In  Dam 
No.  2  repaired ;  528  linear  feet  new  apron  constructed  at  Dam  No.  4,  '84,  1724, 

1884-'85.  Outlet  to  breach  at  Lock  and  Dam  No.  1  raised  and  5,000  cubic  yards 
backing  placed  behind  the  dam ;  bar  below  look  removed ;  stone  crib  built ; 
lock-chamber  and  up-stream  approach  cleaned  at  Dam  No.  5 ;  mitre-sills  re- 
built; walls  and  coping  repaired;  guard-cribs  reconstructed ;  gates  framed  and 
new  abutment  built;  169  snags  removed  and  1,200  trees  cut  and  girdled^  '85| 
1869,  1871.    Operation  and  repair  q{  locks  Hud  df^ms,  *99f  X974i 

1443  m 17 
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Opera  tlons~CoDtinned« 

ldd5-'86.  Lock-keeper's  dwelling;  completed  at  Bam  Ko.  1 ;  reconstrnction  of  Dam 
No.  5  completed  and  repairs  made  to  look  and  approachee ;  work  commenoed 
on  the  foundations  for  movable  dam  and  abutment  at  Beattyville ;  29,76d  cubic 
yards  j^avel,  9,354  cubic  yards  of  rock,  and  7,316  snaffs  removed ;  10,808  linear 
feet  wing-dams  built,  '86^  1G04, 1(305.  Operations  and  repair  of  looks  and  dams, 
'86^  1610. 

1886- W.  Construction  of  Beattyville  Dam  continued  to  completion ;  removal  of 
obstructions  continued  by  the  snag-boat,  '87,  1873.    Operation  and  repair  of 
locks  and  daws,  '87,  1885. 
Projects. 

By  Maj.  Merrill,  1879,  for  s1ack-w»ter  navigation  for  a  draught  of  6  feet  on  Ken- 
tucky Hiver,  from  mouth  to  Three  Forks,  a  distance  of  258  miles,  by  repairs  to 
old  locks  and  dams  and  constrnctiou  of  twelve  new  locks  and  dams.  Estimated 
cost,  $1,074,402,  '79,  13in>;  '80,  182<j. 

In  1883,  after  an  a^gre^ate  nppmpriatioQ  of  $550,000,  Capt.  Post  revises  the  esti- 
mates and  concludes  $2,471,f).'i9.2<>  is  required  to  complete  the  project,  '83, 1562. 

Flan  and  location  of  Lock  and  Dam  No.  6,  as  proposed  bv  Maj.  Post,  approved  by 
Board  of  Engineers  of  1HH7,  •87,  18-^.  The  Board  of  Engineers  of  1887  consid- 
ered that  the  chutes  at  the  Beattyville  movable  dam  do  not  meet  the  require- 
ments of  navigation  and  that  the  stone  lock  and  dam  originally  contemplated 
shonld  be  substituted  therefor,  '87,  1881,  1884. 
Surveys. 

For  location  of  lock  and  dam  at  Beattyville,  '83,  1560. 

Of  open  river  from  Oregon  to  Beattyville,  '85,  1871. 

Maps. 
*83,  1562 ;  *84,  1744,  1746. 


KEIVTUGKIT  RIVER,  KIT.— Lock  and  dam  at  Beattyviixx. 

(See  Kentucky  River  and  its  tiubutaribs.) 


KEWAUIVEE  HARBOR,  ITIS.— iMPBOYSSCEirr  of. 

(Continued  from  Vol.  I,  p.  274.) 
A  p  proprlatlons. 

1881 $5,000,  '81,2081. 

1882 12,000,  '82,2142. 

1884 18,000, '84,  1850. 

1886 10, 000,  »86,  1665. 

Total 45,000 

1888 10, 000,  act  of  August  11, 1888. 

€onlract9* 

IHHl.  Green  Bay  Dredge  and  Pile  Driver  Company,  for  pier  extension,  '81, 208L 
1882.  Hanson  &  8cove,  pile-pier  construction,  '83,  1683. 
1884.  Bchwarz  &  Bcrner,  for  pile-pier  construction,  '85,  1993. 
1886.  Schwarz  &  Berner,  for  pier  extension,  '87,  2041. 
Eng^inccrs. 
Chief  of  Kngineers. 

ReporiA,  '80,  207:  '81,  276,279:  '82,  272:  '83,  281;  '84,  280:  '85,303:  '86,297; 
'87,  26.3. 
Engineers  in  Charoe.'  ^ 

Lient.  Col.  H.  M.  Roi)ort,  1880-'83.    Reports,  '81,  2080,  2082:  »82,  2141. 

Maj.  J.  W.  Barlow,  1883.     '83,  274. 

Capt.  F.  A.  Ilinman,  188:W84.     Report,  '83,  1682. 

Lieut.  Col.  J.  W.  Barlow,  l884-'86.     Reports,  '84,  1849 ;  *85,  1963. 

Capt.  C.  E.  L.  B.  Davis  188G-'— .    ReporU,  '86,  1663  j  '87,  2040, 
Assistant. 

L.  Y.  Schermerhorn.    Report,  '81,  2084. 
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KEWAinVEi:  HARBOR,  WI8.~€ontinued. 

Operations. 

ltHO-*dl.  Pier  coustrnction  commenced  under  contract,  '81,  2080. 

1881-^2.  250  linear  feet  piltf-pl6r  built  on  north  side  and  275  feet  on  south  side.  '82, 

2141. 
1882-'83.  100  linear  feet  revetted  pile-pier  built,  '83,  1683. 
1883-'84.  350  linear  feet  north  pile-pier  built,  '84,  1850. 
1884-85.  Work  on  south  pile-pier  continued,  '85,  1993. 
1885-'86.  South  pile-pier  extended  500  feet;  116,970  cubic  yards  material  dredged 

from  chaHHCl  by  United  States  dredge,  '86,  1664. 
1886-'87.  100  linear  feet  pier  extension  wholly  and  150  partially  completed  ;  9,0:J5 

cubic  yards  material  dredged  from  the  harbor,  '87,  2040. 
Private  and  Corporate  Work. 
$8,000  raised  in  Kewaunee  and  West  Kewaunee  to  aid  in  work  of  improvement, 

'8l;2080. 

Projects* 

By  MaJ.  Rol>ert,  1881,  for  construction  of  tv/o  parallel  pile  and  crib  piera,  1,650  feet 
long  each  and  200  feet  apart,  extending  from  the  Mhore-line  to  the  18-foot  curve, 
and  located  at  the  point  where  the  Kewaunee  River  first  approaches  the  lake 
and  turns  to  the  north ;  also  dredging  in  the  channel  between  the  piers  and 
interior  basin.  Estimated  cost,  |200,000,  '81,  2083,  2084. 
Surveys. 

Ordered  by  act  of  June  14.  1880.    Made,  1881,  under  direction  of  MaJ.  Robert,  '81, 
2082. 

Maps. 

'81,  2084. 


KEYPORT  HARBOR,  Ji.  J.— Improvembnt  of. 

(Continued  from  Yol.  I,  p.  274.) 

Appropriations. 

1H82 130,475,  '83,  589. 

Contracts. 

Atlantic  Dredging  Company,  for  dredging,  at  24  cents  per  cubic  yard,  '83,  589. 
Engrlneers. 

Chiet  of  Enoinrsrs.  , 

Reports,  '83.  Ill;  '84,  120 j  '85.  Ill;  '86, 105 j  '87,  73. 
Enoinbbrs  in  Charor. 
Lieut.  Col.  G.  L.  Gillespie,  18d3-'86.  Reports,  '83,  588;  '84,  758;  '85,  763. 
Lieut.  Col.  W.  McFarland,  1886.  Report,  '86,  760. 
Lieut.  G.  McC.  Derby,  1886-^—.    Report,  '87,  776. 
Operations. 
1882-'83.  1,863  cubic  yards  macerial  dredged  from  the  channel,  '83,  589. 
1883-'84.  112,299  cubic  yards  material  dredged  from  the  channel,  '84,  758. 
1884 -'87.  No  operations,  '85,  764;  '86,  761;  '87,  776. 
Projects. 
By  Lieut.  Col.  Newton.  1873,  for  improvement  of  harbor  by  excavation  of  a  channel 
4,700  feet  in  lengtn,  200  feew  in  width,  and  having  a  mean  low- water  depth  of 
8  feet.    Estimated  cost,  $30,475,  '73,  942.    Revised  as  to  cost  in  1884  to  |40,475, 
'84,759;  '87,776. 


KEY  WEST  HARBOR,  FLA.— Improvement  of. 

(Continued  from  Yol.  I,  p.  274.) 
Appropriations. 

1882 t25, 000, '83,  972. 

1886 2,500, '86,  1145. 

1888 25,000,  act  of  August  11,  1888. 

Contracts. 

1883.  8.  N.  Kimball,  for  dredging,  at  $1.30  per  cubic  yard,  '83,  972. 
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KEY  WEST  IIARBOB,  FI^A.-Oontinued. 

Eogrinecrs. 

Chikf  of  Engineers. 

Reports,  '81,  181) ;  '82,  185 ;  '83, 187 ;  '84,  195 ;  '85,  195 ;  '86, 194 ;  '87,»156. 
Engineers  in  Charge. 

Maj.  A.  N.Damrell,  lHHl-'85.     Reports,  '82,  VMA]  '83,  972;  ^84,  1166. 

Capt.  W.  T.  Rossell,  1885-'8?.  Report,  '85,  1267. 

Capt.  W.  M.  Black,  188(>-'— .    Reports,  '86,  1144 ;  '87,  1221. 

ASSISTANTS. 

T.  L.  Harrison.    Report,  '82,  1315. 
J.  W.  Backett.    Report,  '87,  1226. 
OperatiOQS. 

188:^-'t^.  15,692  cabic  yards  material  dredged  from  the  cat  tlirongii  the  bar  in 

formation  of  a  cut  60  feet  wide  aad  15  feet  deep,  '84,  1167 ;  '87,  122J.. 
1884-'86.  No  operations  for  lack  of  funds,  '85,  1268 ;  '86,  1145. 
188(>-'87.  Survey  of  entrance  to  harbor,  '87,  1221. 
Physical  CliaracterisUcs. 
Description  of  harbor,  '87,  1222. 
Tidal  volumes  and  velocities,  '87, 1223,  1229. 
Flans. 
By  Capt.  Black,  1887,  for  the  improvement  of  the  channel  by  a  dike  or  breakwater 
along  the  west  side  of  the  bar.    Estimated  cost,  $590,000,  '87,  1224,  1226. 
Projects. 
By  Capt.  Damrell,  1882,  for  improvement  of  northwest  channel  by  excavation  of  a 
cut  ^iOO  feet  wide  at  top  and  17  feet  de^p  at  mean  low  water.    Estimated  cost, 
$140,060,  '82,  1314. 
Channel  60  feet  wide  and  15  feet  deep  formed  in  1883-'84,  '84,  1167 ;  '87,  1221. 
Sarveys. 
ExamiHation  ordered  by  act  of  March  3,  1881.    Made,  1882,  under  direction  of 

Capt.  Damrell,  '82,  1314. 
Survey  ordered  by  act  of  Augnst  5,  1886.    Made  under  direction  of  Capt.  Black, 

'87,  1221. 
Maps. 
Of  Northwest  Channel  Bar,  '87,  1234. 


I.AC  I.A  BEL.I1E  HARBOR,  MICH.— Survey  of. 

(Continued  from  Vol.  I^  p.  275.) 

Commerce. 

Commercial  statistics,  '85,  2007. 
Eiii^ineers. 

Chief  of  Engineers. 

Report,  '85,  307. 
Engineer  in  Charge. 
Lieut.  Col.  J.  W.  Barlow.    Report,  '85,  2005,  2007. 
Physical  Characteristics. 

locality  described,  '85,  2006. 
Plans, 
By  Col.  Barlow,  1885^  for  repairs  to  piers  and  canal  built  by  a  corporate  company, 
and  deepening  the  channel  by  dredging  between  the  'spiers  and  through  the 
canal.     Estimated  cost,  $25,000'.     Or  for  the  constructiou  of  a  harbor  of  refuge, 
providing  tor  a  cbaniiel  of  entrance  thereto  18  feet  deep.     Estimated  cost, 
$114,000,  '85,  2008,  2009. 
Surveys. 
Ordered  by  act  of  July  5,  1884.    Made  under  direction  of  Col.  Barlow,  '85,  3005. 


JjA  CROSSE,  DTIS*    (See  Mississippi  River  from  Saint  Paul  to  Des  Moinbs 

Rapids.) 
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LAGBANGE  BATOU,  FLiA«--Improvemknt  of. 

Appropriations* 

IridsJ *|2,000,  '83,  ItXK). 

IBSC)  2  000   '86  1179 

1888. .M. .. .[/.'.,      3,' 000,'  act  of  August  11, 1888,  including  Holmes  River  to 

Vernon. 
Commerce. 

Amount  of,  to  be  benefited  by  improvement,  *82,  1318. 
Bng^ineers. 
Chief  of  Engineers. 

Reports,  '81,  181);  '82,  185;  '83,  192;  '84,  201;  '85,  206;  '86^  204;  '87,  164. 
Engineers  in  Charge. 
Maj.  A.N.Damrell.  18«l-'85.     Reports,  '82,  1318;  '83,  1000;  '84,  1192. 
Capt.  R.L.  Hoxie,  1885-'—.    Reports,  '85,  1312;  '86,  1179;  '87,  1268. 
Assistant. 
H.  Haines.    Report,  '82,  1318. 
Operations. 
188;i-'84.  208  snags,  loss,  and  trees  and  3,519  cnbic  yards  mnd  removed,  '84,  1192. 
1884-'85.  Dredging  and  removal  of  obstructions  continued,  '85,  1312. 
18a')-'87.  No  operations,  '86,  1178,  '87,  1268. 
Projects. 
By  Maj.  Damrell,  1881,  for  improvement  of  the  bayon  by  deepening  the  channel 
through  it  to  the  depth  of  4^  feet  existing  through  the  ''Narrows.''    Estimated 
cost,  ft9,944,  '82,  1318;  '87,  1268. 
Surveys. 
Examination  ordered  by  act  of  March  3,  1881.    Made,  1881,  under  direction  of 
Capt.  Damrell,  '82, 1318. 


JLAK£  BIST£IVEAU,   £iA.    (See  Batou  Loogt,  Lake  Bistbneau,  and 

TUB  DOBCHBAT,  ItA.) 


liAKB  CHAMPLAIltt  IV.  T.  AIVD  TT.— Survey  and  improvement  of 

narrows; 

Appropriations. 

1886 $30, 000, '87.  2412. 

1888  (from  Benson  to  Whitehall) ....     15, 000,  act  of  August  11,  1888. 
Commerce. 

Justillcatiun  of  improvement,  '85,  2310. 
fvontractis 
1886.  L.  Whitney,  for  rock  removal  at  the  Elbow,  '87,  2412. 
J.  L.  Johnson,  for  dredging  in  Kinyon's  Bay,  '87,  2412. 

£nirin«ers« 

Chief  of  Engineers. 

Reports,  '85,  357 ;  '87,  316. 
Engineers  in  Charge. 
Lieat.  Col.  H.  M.  Robert.    Report,  '85,  2310,  2314. 
Maj.  M.  B.  Adams.    Report,  '87,  2411. 
Assistant. 
W.  P.  Judson.    Report,  '85,  2312,  2315. 
Operations. 
1886-'87.  Rock  removal  at  the  Elbow  and  dredging  in  Kinyon's  Bay  in  progress, 
'87,  2412. 
Plijrsical  €liaracteristies. 

Dencription  of  locality,  '85,  2312,  2315. 
Projects. 
By  Lieut.  Col.  Robert,  1885,  for  the  formation  of  a  channel  150  feet  wide  and  12 
feet  deep  from  the  Elbow  to  Whitehall  by  dredging  and  rock  removal  at  an 
estimated  cost  of  $30,000,  '85,  2312,  2313.  Also,  the  formation,  by  dredging,  of 
a  channel  200  feet  \Vido  and  12  feet  de«p  from  Four  Channels  to  Benson's  Land- 
ing, at  an  estimated  cost  of  #50,000,  '85,  2315,  2318. 

*Anotted  from  appropriation  for  Cboctawbatcheo  River. 
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LAKE  GHAiUPJLAIN,  N.  T.  AMD  TT.— Continued. 

Surveys. 

Ordered  by  act  of  July  5,  1884.    Made  under  the  direction  of  Lieut.  Col.  Bobert, 

'85,  2310,  2314. 
Maps. 

In  vicinity  of  Whitehall,  '85,  2312;  »87,  2411. 

In  vicinity  of  Four  Channels,  '85,  2316. 


LAKE  CHAM Pl« AIM— Survey  of  ciianxel  drtwbrn  North  anb  South 

Hero  Isi^nds. 

[S10,000  appropriated  by  act  of  August  11,  1888.] 
EiiifiRecrs. 

ClIIKF   OK   ENGINKKRS. 

Report**,  '81,  115;  '82,  UC;  *87,  317. 
Engineer**  in  Charge. 
Maj.  G.  L.  Gillt'Hpie.     Rt^port,  '82,  717. 
MaJ.  M.  B.  Adams.     Report,  '87,  2412., 
Assistants. 

D.  White.     Report,  '82,  718. 
J.  C.  Churchill.     Report,  '87,  2413. 
Physical  Characteristics. 

Description  of  locality,  '82,  717;* '87,  2413. 
Plans. 
By  Maj.  Gillespie,  to  widen  the  existin^i^  channel  to  250  feet  by  dredging.    Esti- 
mated cost,  $8,000,  '82,  718,  719. 
ByiMaj.  Adams,  188(5,  for  the  forHiation  of  a  dredged  channel  150  feet  wide  and  10 
feet  deep.    Estimated  cost,  $14,300,  '87,  2413. 

Surveys. 

Ordered  by  act  of  March  3,  1881,  and  Senate  resolution  of  January  13, 1887.    Hade 
under  direction  of  Maj.  Gillespie,  '82,  717.    Also  MaJ.  Adams,  '87,  2412. 


I4AKE  CITIT,  iniBIIir.— Harbor  or  rbfuob  at. 
(See  Lake  Pepin,  Mississippi  River.) 


L.AKE  ERIE,  W4BASH,  AND  OHIO  BIVERS-Canai.  coNNBcriKa. 
(See  Canal  from  Lake  Erie  to  Wabash  and  Ohio  Rivers.) 


liAKE  PALilflYRA,  £iA.  AIVD  MISISI.— Examination  of  mouth. 

Eng^lncers. 

CniKF  OF  Engineers. 

Rei)ort,  '84,  2-27. 
Engineer  in  Charge. 

Capt.  A.M.  Miller.     Report,  '84,  1370. 

Ass  1 5>T  ANT 

T.  M.  Viirrell.    Report,  '84,  1371. 
Plans. 

In  1883  Capt.  Miller,  in  view  of  the  small  amount  of  commerce  involved,  did  not 
considt^r  the  locality  worth v  of  improvement  nor  the  work  a  public  necessity, 
'84,  1371. 
Surveys. 

Examination  ordered  by  act  of  August  2,  1882.    Made  under  the  direction  of  Capt. 
Miller,  '84,  1370. 
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I4AKC  PEPIW,  miSSISSIIPPI  RITER—Harbob  of  refugb  in. 

A  ppropriations. 

1882 $20,000/83,  1404. 

1884 30, 000, '84,  396,  403,  1570. 

1886 10,000,  '86,  1424. 

Comnierce. 

NecesHity  fur  harbor  of  refuge,  '82^  1795 ;  *83,  1404. 
Contracts. 

1885.  H.  K.  Stevenft,  for  breakwater  constraction  at  Stockholm,  '85,  1688,  1690. 
EaHTineers. 

CUIBK  OF  KnOINBERS. 

Reports,  '81,  238 ;  '82,  235 ;  '83,  237 ;  '84,  240 ;  '85,  262 ;  '86,  251 ;  '87,  222. 
Engineer  in  Charor.  • 

Maj.  A.  Mackenzie,  1881.     Reports,  '82,  1794 ;  '83,  1404;  '84,  1570 ;  '85, 1687 ;  '86. 
1422,  1424;  '87.  1657. 
Operations. 
1884-'85.  Coustrnction  of  135  linear  feet  of  earth  embankment  and  230  feet  of  crib 

couBtractioQ  at  Stockholm,  '85,  1688. 
1885-'86.  Extension  of  breakwater  to  a  length  of -579  feet,  '86,  1422. 
1886"'87.  No  operations,  '87,  1658. 
Projects. 
By  Maj.  Mackenzie,  1882,  for  the  formation  of  harbors  of  refuge  at  Lake  City,  lif  inn., 
and  Stockholm,  Wis.,  by  the  extension  from  the  shore  of  a  breakwater  at  each 
locality  1,000  feet  long.    Estimated  cost,  $228,000,  '82,  1796;  '83,  237. 
Surveys. 
For  harbor  of  refuge  ordered  by  act  of  Jane  14, 1880,  '81,  238.    Made  under  direc- 
tion of  Maj.  Mackenzie,  1881,  '82.  1794. 


T^AHE  i;*RATEBSE9  nilllllV.    (See  Bio  Stonb  Lake  A2n>  Lake  Traverse, 

Minn.) 


LAKE  DriltNIBIOOSHISH— Experimental  dam  at. 

(See  Mississippi  River,  reservoirs  at  headwaters  of.) 


LAKE  'VriNIPISEOOEE,  N.  H.— Improvement  or  outlet. 

(Continued  from  Vol.  I,  p.  277.) 

A  ppropriatiens. 

1880 $5, 000, '80,  340. 

1881 2, 500, '81,  494. 

.Contracts. 

1880.  Winipiseogee  Lake  Manufacturing  Company,  for  dredging,  at  $1  per  cubic 

yard,  '81,  495. 

1881.  Winipiseogee  Lake  Manufacturing  Company,  for  dredging,  at  $1  per  oubio 
yard,  '81,  495. 

Engrlneers. 
Chief  of  Engineers. 

Reports,  '80,  72 ;  '81,  71 ;  '82,  69 ',  '83,  64 ;  '85.  60. 
Engineers  in  Charge. 
Col.  G.  Thorn,  l879-'83.    Reports,  '80.  339,  362;  '81,  492;  '82,  501. 
Col.  C.  E.  Blunt,  1883-'85.     Reports,  '83,  423;  '85,  479. 
Operations. 
1880-'81.  400  cubic  yards  material  dredged  from  the  lake,  '81,  494. 
1881-^82.  1,540  cubic  yards  material  dredged  from  the  lake,  '81,  494. 
1862~'8:3.  1,285  cubic  yards  material  dredged,  '83,  424. 
Physical  Characteristics. 
Description  of  lake,  '81,  493. 
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LAttfi  WnriPMBOOEEy  If.  H.— OontiiiTied. 

Projects. 

By  Col.  Thom,  1879,  for  excATation  of  a  channel  50  toet  wide  and  5  feet  deep  at  ex- 
treme low  water,  throagh  the  outlet  from  L^e  Winipiaeogee  to  Long  Bay. 
Eetimated  coet,  |7,500,  '80,  363. 
Sanrejs. 

Of  oatlet  of  Lake  WiDiplaeogee  ordered  by  act  of  March  3, 1879.  Made,  1879,  un- 
der direction  of  Col.  Tbom,  '80,  3G2. 

Examination  of  Winipiiieoj^ee  Lake  at  "the  Weirs "  ordered  by  act  of  Jnly  5,  1884. 
Made,  1884,  under  direction  of  Col.  Blunt.  Reported  as  unworthy  of  improve- 
ment, '85,  479. 

Mapp. 
'80,302. 


LAKE  irORTH,  FLA.    (See  Indian  Riyks,  Ful.) 


LAMPBET  RIYEBt  BT.  H.— iMPROVsmNT  of. 
(Continued  from  Vol.  I,  p.  S77.) 

Appropriations. 

1^1 $10, 000, '81,  496. 

1882 10, 000, '82,  503. 

ComPHierce. 

Extent  of  prospeotiye  benefit  to  commerce,  '81,  495. 
Contracts. 

18cj2.  T.  Bymonds,  for  dredging,  at  65  cents  per  cnbio  Jhxd,  '83,  428. 
Engrineers. 

CHixr  OF  Knoinekrs. 

Reports,  '81,  70;  '82,  69;  '83,  64;  '84,  73. 
Enginbbrb  in  Charge. 
Col.  G.  Thorn,  1881-'83.    Reports,  '81,  495 ;  '82.  502. 
Col.  C.  E.  Blunt,  1883-'84.    Reports,  '83,  424 ;  '84,  473. 
Operations. 

1881-'8*^.  2,000  tons  of  bowlders  removed  from  the  channel,  '82,  503. 
1882-'83.  12,956  cnbio  yards  material  dredged  and  330  cubic  yards  bowlders  re- 
moved, '83,  425.    The  proposed  improvement  essentially  finished,  '84,  73. 
Projects. 
By  Col.  Thom,  1874,  for  improvement  of  the  river,  giving  a  channel  with  a  depth 
of  12  feet  at  mean  high  water  from  its  mouth  un  to  toe  Lower  Narrows,  for  a 
width  of  not  less  than  100  feet,  thence  up  to  the  New  Market  Wharves,  a  depth 
of  11  feet  at  mean  high  water,  for  a  width  of  not  less  than  40  feet.    Estimated 
cost,  $24,000,  '81,  495. 


L.*AMOUILLE  BIVER,  ARK.— Improvkmient  or. 
(Continned  from  Vol.  I,  p.  278.) 

Appropriations. 

1878-'79 $15,000 

1880 2, 000, '80,  1315. 

Commerce. 

Demands  of  commerce  do  not  reqniro  farther  appropriations,  '82,  215 ;  '86, 1389. 
Engineers. 

Chief  of  £NOiNiEftS6. 
Reports,  '80,  154 ;  '81,  217 ;  '82,  215 ;  '83,  222;  '84,  231 ;  '85, 251 ;  '86»  243;  *87, 

Ekoinrbrs  in  Charqk. 
Mm.  W.  H.  H.  Benyaurd,  1878^81,    Reports.  '80,  1315 :  '81, 1434. 
MaJ.  T.  H.  Handbory,  1881-'83,    Reports,  '81,  1514;  '82,  1582;  '83,  1171. 
Maj.  M.  B.  Adams,  1883-'84.    Report,  '84,  1403. 
Capt.  H.  S.  Taber,  18W4-'— .    Reports,  '85,  1600;  '86.  1388;  '87,  1543. 
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L' ABrOIJILI.fi  BIVfiR,  ARK.--Gontinaed. 
Operations. 

187^'80.  None,  '80,  1315. 

mSO-'dl.  Reitaoval  of  snags  and  overhanging  trees,  '81,  1434. 

1881~'82.  Remeval  of  snags  and  overhanging  trees,  '82,  1582. 

1882-'85.  No  operations,  ^83,  1171;  '84,  1403;  '85,  1600. 

1885-'d6.  Removal  of  snags  and  trees,  '86,  1389. 

188&-'87.  Removal  of  snags  and  trees  oon tinned,  '87.  1544. 
Projects. 

By  Maj.  W.  H.  H.  Beuyanrd,  1879,  for  the  improvement  of  the  river  by  the  re- 
moval of  logs,  snags,  and  overhanging  trees,  '79,  969.  Accomplished  in  1882 
by  the  expenditure  of  about  $14,000,  and  sabseqnent  funds  held  for  future  con- 
tingencies, '85, 1600.  No  further  appropriations  recommended  at  present,  '86, 
1389. 


LAlTBElVCfiBUBGH  HABBOB,  IND.— Survey  or. 

finffineers. 

Chief  or  Enginkebs. 

Report,  '85,  285. 
Ekoinsbb  in  Charge. 
Lient.  Col.  W.  £.  Merrill.    Report,  '85,  1839,  1840. 
Plans. 
By  Lient.  Col.  Merrill,  1885,  for  the  removal  of  a  part  of  the  projecting  bar  at  the 
mouth  of  the  Groat  Miami  River.    Estimated  cost,  (20,000,  '85,  1842. 
Sarveys. 
Ordered  by  act  of  Jnly  5,  1884.    Made  under  direction  of  Lient.  Col.  Merrill,  '85, 
•1840. 


IifilPSIC  BIVfiB,  Bfil«.— Examination  or. 

Eiiffineers. 

CHiEr  or  Engineers. 

Report,  '84,  138. 
Engineer  in  Charge. 

Lieut.  Col.  G.  Weitzel.    Report,  '84,  &54. 
Assistant. 
£.  A.  Giesler.    Report,  '84,  ^54. 
Plans. 
In  1882  Col.  Weitzel  did  not  consider  the  river  worthy  of  improvement  nor  the 
work  a  public  necessity,  '84,  854. 

Surveys. 

Examination  ordered  by  act  of  August  2, 1864.    Made  under  direction  of  Lieut.  Col. 
Weitzel,  '84,  854. 


LfiOMABOTOirif  HABBOB  (Breton  Bay).  HID.— ^Improvement  or. 
Anproprlatlons. 

1878-'79 19,000 

1880 3, 000, '80, 756. 

1881 3, 000, '81, 951. 

1882 5, 000, '82, 1012. 

1884 3, 000, '84, 98L 

1886 6, 500, '86, 902. 

Total 29,600 

1888 3,000,  act  of  August  11, 1888. 

Centraets. 

1879.  G.  C.  Fobes  &  Co.,  for  dredging,  at  16  cents  per  cubic  yard,  '80,  756. 

1880.  National  Dredging  Company,  for  dredging,  at  15  cents  per  cubic  yard,  '81, 950. 

1881.  National  Dredging  Company,  for  dredging,  at  15f  cents  per  oubio  yard,  '82, 
1011. 
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LEOIVARDTOITN  HABBOB  (Breton  Bay),  HID.— CoDtinned. 

Contracts— Continaed. 

iT<&^.  Potomac  Dredging  Company,  for  dredging,  at  18  cents  per  oubio  yard,  *83, 797. 
18vS4.  T.  P.  Morgan,  for  dredging,  at  12  cents  per  cnbic  yard,  '85,  964. 
laSii,  National  Dredging  Company,  for  dredging,  at  11  cents  per  cnbic  yard,  '87,  930. 
Enii^ineers. 
Cbikk  of  Knginerrs. 
Keports,'80, 112;  '81,  152;  '82, 147:  '83,152;  '84,  155;  '85,  145;  '86,  140;  '87, 
107. 
Engineer  in  Charge. 
S.  T.  Abert,  U.  8.  Agent,  187&-'--.    Reporte,  '80,  756;  '81,  949;  '82,  1009;  '83, 
707;  '84,  981;  '85,  964;  '86,  901;  '87,  928. 
Operations. 

IH79-*HU.  21,600  cnbic  yards  dredged  from  basin  and  channel,  '80,  756. 
IH'^O-Ml.  17,976  cubic  yards  dredged  from  channel  and  basin,  '81,  950. 
lH8l-'82.  16,256  cubic  yards  dredged  from  basin,  '82,  101 1. 
iHiiil-J-'Ha.  22,048  oubio  yards  dredged  from  channel  and  basin,  '83,  798. 
188;Wc4.  No  openitiouH  for  lack  of  funds,  '84,  981. 
l'^4-'Hr>.  20,:ir>9  cubic  yards  dredged  from  channel  and  basin,  '85,  964. 
lH8:>-'H(i.  No  oi)eratious  tor  lack  of  fuuds,  '86,  902. 
l8S(;-'87.  40,9:50  cubic  yards  material  dredged,  '87,  930. 
Projects* 
Hy  Lieut.  Col.  Craigbill,  1875,  for  the  formation  of  a  dredged  channel  150  feet  wide 
and  9  feet  deep  from  the  Breton  Bay  to  Leonardtown  wharf.    Estimated  cost, 
$;i0,0',^,  '75,  ii,  108;  '80,  757.    After  an  expenditure  of  $23,000,  S.  T.  Abert 
proposed  in  1^?85  an  amended  project,  whereby  the  channel  was  to  be  widened 
to  200  feot  and  the  basin  at  Leonardtown  to  460  feet ;  the  basin  and  channel 
to  be  not  less  than  10  feet  deep.    Estimated  cost,  $26,000,  '85,  965. 
Snrveys. 

MaP8. 

'87,  930. 


LEiriS  AND  CE.ABKE'9  BIVEB,  OBEG.    (See  Young's,,  Lewis  and 

CLARKR'8  1UVER3.) 


liEWES,  DEL.-— Construction  of  pieb  xrar. 

(Continued  from  Vol.  I,  p.  229.) 

Appropriations. 

lH/0-79 $335,500 

1H80 10,000,  '80,607. 

1881 10, 000,  '81,  816. 

1882 13,000,  '82,  782. 

Total 368,500 

Contracts. 

1881.  Eppinger  &  Russell,  for  pine  timber  and  creosoted  piles,  '81,  818. 

1882.  Eppiuger  &  KuhsoII,  for  pine  timber,  at  $27.25  and  $31  per  M,  '82, 782 ;  '83, 655. 
Enipineer^i. 

Chief  of  Engineers. 

Reports,  '80,  96;  '81, 127  j  '82,  124;  '83,  128;  '84,  137;  '85, 121;  '86, 118;  '87,  80. 
Engineers  in  Charge. 

Col.  J.  N.  Macomb,  1877-'81.     Reports,  '80,  605;  '81,  815. 

Capt.  W.  Ludlow,  188l-'82.     Report,  '82,  781. 

Lieut.  Col.  G.  VVoitzel,  1882-84.     Report,  '83,  654. 

Lieut.  T.  L.  Casey,  jr.,  Mnrch  19  to  April  19,  1884,  '84,  792. 

Maj.  W.  H.  Heuer,  i884-'85.     Report.  '84,  H43. 

Lieut.  Col.  .H.  M.  Robert,  1885-'—.    Reports,  '85,  845;  '86,  830;  '87,  804. 
Assistants. 

Capt.  W.  Ludlow.    Report,  '81,  818. 

A.  Stierle.    Report,  '82,  782. 

J.  M.  Stewart.    Reports,  '83,  655 ;  '84,  844. 
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LEWES,  DEL.— Continued. 

LeiislaUon. 

Senate  resolution  of  Mareh  12,^1886,  directing  an  estimate  to  be  made  as  to  probable 
cost  of  an  iron  snperstructure,  '86,  837. 
Operations. 

IriTlMbO.  Redriving  iron  piles  in  67th  row  and  placing  of  52  sets  of  horizontal  braces ; 

snperstrnctnre  replaced  on  part  of  pier,  '80,  60.'). 
1880-'8L  78  Fender-piies  placed  at  pier-head  and  timber  snperstrnotare  partially 

renewed,  *81,  1815. 
1881-82.  107  Feudcr-piles  placed  and  timber  superstructure  partially  renewed,  '82,  - 

783. 
1882-'83.  Timber  superstructure  replaced  over  500  linear  feet  of  pier  j  iron  rails 

purchased  for  railroad  track  for  full  leugtii  of  pier,  '83,  655. 
1883-'84..  Replacing  timber  superstructure  in  progress;  railroad  track  laid  for  full 

length  of  pier,  '84,  844. 
1884-'87.  No  operations,  '85,  845 ;  '86.  836 ;  '87,  804. 
Plans. 
By  Lieut.  Col.  Robert,  1886,  for  an  iron  snperstructnre  suitable  forthereqnirements 

of  the  pier  if  sul>jected  to  railroad  traffic.    Estimated  cost,  from  |93,000  to 

$115,000,  '86,  838;  '87,  805. 
Projects. 
By  Lieut.  Col.  Kurtz,  1871,  for  a  landing-pier  in  Delaware  Bay,  near  Lewes,  Del., 

about  1,800  feet  long,  with  floor  13  feet  above  mean  low  wt^er.     From  the  shore 

end  outward  for  a  distance  of  1,200  feet  the  pier  to  be  22  feet  wide,  and  from 

thence  to  the  outer  end  43  feet  wide ;  the  superstructure  to  consist  of  iron  scr^w- 

piles  from  22  to45  feet  long  and  5^  to  8  inches  in  diameter;  the  superstructure 

carrying  the  floor  to  bo  of  woo<l.    Estimated  cost,  $278,423.78,  '71,  670-^80. 

Increased  to  |387,41\).67,  '74,  ii,  133,  134. 
The  substructure  was  completed  in  18«0,  '80,  60G. 
The  total  amount  appropriated  has  been  $368,500,  '86,  837. 
S<H)  also  Plans. 


LEIV'IS  BIVER,  WASH.— Examination  of. 

Engrtncers. 

Chief  ok  Engineers. 

Reports,  '83,  342 ;  '85,  372. 
Enginkkrs  in  Charge. 

Capt.  C.  F.  Powell.    Report,  *84,  2293. 

Maj.  W.  A.  Jones.    Report,  '85,  2444. 

Plans. 

In  if^i  Capt.  Powell  considered  a  part  of  the  river  worthy  of  minor  improvement, 

but  that  the  work  was  not  a  public  necessity,  '84,  2293. 
In  1884  Maj.  Jones  considere^l  the  rivor  worthy  of  imi>rovement  at  an  annual  cost 

of  $1,000  for  the  removal  of  snags,  '85,  2444. 

Siirve^rs. 

Examination  ordered  by  act  of  August  2,  188*2.    Ma<lo  under  direction  of  Capt. 

Powell,  '84,  2293. 
Examination  ordered  by  act  of  July  5,  I8*i4.    Made  under  direction  of  MiJ.  Jones, 

'85,  2444. 


liEXlUfOTOlVf  mo.    (See  Missouri  River  between  mouth  and  Sioux  City.) 


E.ICKI1VO  RIVER,  KY.— Examination  of. 

(Continued  from  Vol.  I,  p.  280.) 

[13,000  appropriated  by  act  of  Aucjuat,  11,  18*^^S.] 
Commerce. 

Commercial  statistics,  '82,  1966. 
Enfirineers. 
Chief  of  Enoinbeks. 
Reports,  '81,  265;  '82,  2()0;  '85,  285;  '87,  240. 
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LICKIIfO  RIYEB,  KT.— Contlnaed. 

EnprtneenH-Continned. 
Kmoinkkrs  IK  Charge. 
Maj.  J.  W.  Ciiyler.     Report,  '82,  1964. 
Lieut.  Col.  W.  E.  Merrill.     Report,  '85.  1843. 
Maj.  J.  C.  Post.    Report,  '87,  1902. 
Plans. 
In  1882  Maj.  Cnyler  considered  that  tbe  radical  improvement  conld  only  be  ae- 
ooraplitthed  by  locks  and  dams  at  an  estimated  cost  of  $684,000,  '82,  1965. 
.  By  Lieut.  Col.  Merrill,  1885,  for  the  connection  of  navigation  of  the  Licking  wltb 
that  of  the  Ohio  river  by  the  removal  of  the  bar  at  the  mouth  of  the  former. 
Estimated  cost,  $75,000,  *85,  1844. 
By  Maj.  Post,  1887.  for  an  improvement,  extending  ttom  Farmers  to  West  Liberty, 
by  removal  of  snags  and  similar  obstructions.    Estimated  cost,  $17,080,  '87, 
1903. 
Svrveys. 
Examination  ordered  by  act  of  June  14,  1880.    Made  under  the  direction  of  Mi^. 

Cuyler,  '82.  1904. 
Previons  surveys,  '82,  1964. 
Of  bar  at  mouth  of  the  river  ordered  by  act  of  July  5,  1884.    Made  under  direction 

of  Lieut.  Col.  Merrill,  '85,  1843. 
From  Farmers  to  West  Liberty  ordered  by  act  of  August  5,  1886.    Made  under  di- 
rection of  M^j.  Post,  '87,  1902. 


LILIiinrOTOIf  BIVER9   M.  €•— IMPROVKMSNT  OF. 

Appropiiattons. 

1881 $3,000,  '81,  1021. 

1882 3,000,  '82,  1101. 

Enirineers. 

Chief  of  Engineers. 

Reports,  '80,  125;  '81,  165;  '82,  160;  '83,  168;  '84,  173. 
Engineers  in  Charge. 

Oapt.  C.  B.  Phillips,  1880-'82.    Report,  '81,  1020,  1021. 
Capt.  J.  Mercar,  1882-'84.     Reports,  '82,  1101 ;  '83,  860. 
Capt.  F.  A.  Hinman,  1884.     Report,  '84,  1044. 
Assistants. 
J.  P.  Darling.    Report,  '81,  1022. 
W.  U.  James.    Reports,  '83,  861;  '84,  1044. 
Operations. 
1882-'83.  River  cleaned  uf  snags  and  obstructions  from  mouth  to  LiUingtou :  cut- 
off dredged,  '83,  861. 
1883-'84.  Dredging  of  cut-offs  completed  to  a  depth  of  from  6  to  10  feet  at  low- 
water;  projecting  points  cut  off  and  a  small  island  removed ;  completing  im- 
provement proposed,  '84,  1044. 
Projects. 
By  Capt.  Phillips,  1881,  for  improvement  from  month  to  Lillington,  a  distance  of 
11  miles,  by  removal  of  snags,  logs,  and  trees,  and  three  projecting  points  of 
land,  and  dredging  cut-offs  so  as  to  give  the  river  a  navigable  depth  of  5  feet. 
Estimated  cost,  $6,003,  '81,  1022.    Completed  in  1884,  '84,  1044. 
Svrveys. 
Ordered  by  act  of  June  14, 1880.    Made,  1881,  under  direction  of  Capt.  Phillips,  '81, 

1020. 
Maps. 
'83,  860. 


LliYIESTONE  CBGEK«  K¥.- Examination  of  bar  at  mouth  of. 

EnRineers. 

Chief  of  Enqinebrs. 

Report,  '87,  244. 
Engixrkr  in  Charge. 

Lieut.  Col.  W.  E.  Merrill,  1887.     Report,  '87,  1834. 
Assistant. 
Lieut.  L.  H.  Beach.    Report,  '87,  1834. 
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JLIMESTOIVE  CBfi£K,  K¥.-Contioaed. 

Plans. 

Lieut.  Col.  MerrUl,  1887,  reports  tlie  locality  as  unworthy  of  improveoient.  '87, 
1834. 
Surveys. 
Examioation  ordered  "by  aot  of  AnguBt  5,  1886.     Made,  1887,  under  direction  of 
Lieut.  Col.  MerriU,  '87,  1834.- 


lilNK  HORN  BA¥,  VA.    (See  Broad  Bat.) 


lillVK  BITISR,  OBEGON. 

Examination  ordered  by  act  of  August  5,  1886,  '87,  330. 


UTTJLE  CBEEKy  DEI^.— Examination  of, 

Chikv  of  Emoinesrs. 

Reports, '80,  98;  '81,  129. 
Engineer  in  Charge. 

Cel.  J.  N.  Macomb.    Beport, '80,  829. 

A  ART  RT  A.  NT 

W.S.Edwaids.    Beport, '80,  829. 
Plans. 

By  Col.  Macomb,  1880,  for  improyement  from  mouth  to  Little  Creek  Landing,  3^ 
miles, by  excavation  of  channel  6  feet  deep  and. 40  feet  wide,  with  four  snort 
canals  across  sharp  bends  in  the  creek.    Estimated  cost,  |17,300,  '81,  830. 

Surveys. 

Ordered  by  act  of  June  14, 1880.  Made,  1880,  under  direction  of  Col.  Macomb,  '80, 
829. 


lilTTLE  HLiBBOB  AT  POBTSffltOVTH,   N.  H.— Survey  and  m- 

PROVEMENT  OF. 

Appropriations. 

1886 110,000, '86,  60. 

1888  ( harbor  of  refuge) ....    20, 000,  act  of  August  11 ,  1888. 
Commerce. 

Necessity  for  harbor  of  refuge,  '85,  483,  '87,  469. 
Contracts. 

1887.  Moore  &  Wright,  for  dredging,  at  24  cents  per  cubic  yard,  '87,  468. 
Eng-lneers. 
Chief  of  Engineers. 

Reports, '85,  60,480;  '86,  59;  '87,  21. 
Engineers  in  Charge. 
Col.  G.  Thom.    Report,  '82,  507. 
Col.  C.  E.  Blunt.    Report,  '85,  480. 
Maj.  J.  A.  Smith,  1886-'—.    Report,  '87,  468. 
Operations. 

18d6-'87.  Contract  entered  into  for  dredging  37,500  cubic  yards  of  material,  '87,  468. 
Plans. 
By  Col.  Blunt,  for  the  conversion  of  Little  Harbor  into  a  larger  harbor  of  refhge 
by  extending  area  and  construction  of  two  breakwaters.     Estimated  cost, 
9154,000,  '85,  481. 
By  Mi^.  Smith,  1886,  for  au  enlarged  harbor,  at  ao  estimated  cost  of  |165,000,'87, 
470. 
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LITTLE  HABBOB  AT  POBTSIVIOVTH,  N.  B.— CouHnaed. 

Projects. 

By  Col.  G.  Tlioin,  1882,  for  dredging  a  channel  of  entrance  to  the  inner  harbor  9  fe>et 
deep  at  mean  low  water  and  100  feet  wide,  witiening  the  anchorage  baMu  to  3uiJ 
feet  for  u  distance  of  700  feet  and  giving  additional  piy>teetion  by  a  stnaU  break- 
water on  the  ledge  at  Jerry  Point.     Estimated  cotit,  $;i3,000,  *82,  507 ;  '85,  4bl ; 
'86,  60 ;  '87,  4G8. 
Surveys* 

Survey  with  a  view  to  it«  iflnproveraent  for  a  harbor  of  refuge  ordered  by  act  of 
July  5, 1884.    Made  under  direction  of  Col.  Blunt,  '85,  480. 

Maps. 
'87,  470. 


LITTE.E  KAIVAITBA  BIVEB,  W.  VA.—lBfPROVUCKNT  or. 
(See  Kanawha  River  (Little),  W.  Va.) 


LITTLE  KANA1¥BA  BIVEB,  1¥.  TA.— Survey  for  icb-uarbob  at. 

Enf^neers. 

Chief  of  Engineers. 

Report,  '80,  195. 
Engineer  in  Charge. 

Maj.  W.  E.  Merrill.    Report,  '80,  1790. 
Absistant. 

W.  E.  Strong.    Report,  '80,  179:^ 
Private  and  Corporate  IVork. 
Petition  of  Little  Kanawha  Bridge  Company  with  reference  to  the  disposal  of  their 
bridge  as  an  obHtructiou  in  tbo  river,  '80,  1797. 

Plans. 

By  MhJ.  Merrill,  ISHO,  for  conntruction  of  two  ioe-breakers  of  timber  and  stone  below 

railroad  bridge  across  the  Ohio  River.     Estimated  cost,  16,000,  '80, 1796. 
By  Maj.  Merrill,  1H80,  for  raining  wagon  biidge  near  month  of  Little  Kanawha 

River  ,S2  feet  and  construction  of  approaches  thereto.    Estimated  cost,  |80,000. 

'80,  1795. 
Modification  of  above  plan.    Estimated  cost,  |60,000,  '80,  1795. 
Surveys* 
Ordered  by  act  of  March  3, 1879.    Made,  1880,  under  direction  of  Maj.  Merrill,  '80, 

1790. 


LITTLE  LAKE,  LA.— Survey  of. 

Engineers. 

Chief  of  Engineers. 

Reports,  '80,  146 ;  '81,  197. 
Engineer  in  Charge. 

Miij.  C.  W.  Howell.    Report,  '80,  1307. 

H.  S.  Douglass.    Report,  '80,  1308. 
Plans. 

By  Maj.  Howell,  1881,  for  channel  50  feet  wide  and  5  feet  deep  from  New  Orleans  to 

Barataria. 
Route  1.   Clearing  obstmctions  from  Bayou  Barataria  and  dredging  channel  %t 

Pointe  le  Garde  and  at  head  and  mouth  of  Bayou  St.  Denis.    Estimated  cost, 

S78,48(i, '81,  1314. 
Route  2.  Clearing  Bayous  Barataria  and  Dupont,  cutting  canals  at  Bayou  Dnpont, 

and  connecting  Bayous  Dupont  and   Cutler.    Estimated  cost,  |108,158,  '81, 

1314. 
Snrveys. 
Ordered  by  act  of  Juno  14, 1880.    Made,  1881,  under  direction  of  Maj.  Howell, '81, 

1307.  ^ 
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lilTTLE  JVARRAGAIVSETT  BAT,   B.  I.  AND  CBNJi. 

(See  Nabragansbtt  Bay  (Little),  R.  I.  and  Conn.) 


lilTTLifi  P££  DEE  BITEB.    (See  Pjce  Dkb  (Little)  River.) 


LITTE.E  BED  BIVER,  ABK.    (See  Red  River,  Ldtle.) 


LITTLE  RIVER,  ARK.— Examination  of. 

Commerce. 

Commercial  statiBtics,  *84,  1407, 1408. 
En|rineer8. 
Chiejt  of  Engineers. 

Reports,  '84,  232 ;  '87,  210. 
Engineers  in  Charge. 
Capt.  J.  H.  Handbury.    Report,  '84,  1406. 
Capt.  H.  8.  Taber.     Report,  '87,  1545. 
Physical  Characteristics. 

River  described,  '84,  1407. 
Plans. 
In  18d2  Capt.  Handbnry  did  not  jBonsider  the  river  worthy  of  improvement  nor  the 

work  a  public  necessity,  '84,  1407. 
In  1887  Capt.  Taber,  after  a  re-examination,  expressed  the  same  opinion,  '87,  1545. 
Surreys. 
Examination  ordered  by  acts  of  Angnst  2,  1882,  and  Angnst  5, 1886,  '84,  1406 ;  *87. 
1545. 


LITTLE  RIVER,  KY.— Examination  of. 

Engrineers. 

Chief  of  Engineers. 

Report,  '85,  279. 
Engineer  in  Charge. 

Maj.  W.  R.  Kiug.    Report,  '85,  1772. 

Plans. 

In  1864  Maj.  King  did  not  consider  the  river  worthy  of  improvement,  '85,  1772. 
Surveys. 
Examination  ordered  hy  act  of  July  5,  1884.    Made  nuder  direction  of  Maj.  King, 
'85,  1772. 


LITTLE  RIVER,  LA.— Examination  of. 

[$2,500  appropriated  by  act  of  August  11,  1888.] 
EuRTlneers. 
Chief  of  Engineers. 

Report,  '87,  203. 
Engineer  in  Charge. 
Capt.  J.  H.  Willaid.  1887.     Report,  '87,  1498. 
Physical  Characteristics. 

Description,  '87,  1498. 
Plans. 
Capt.  Willard  estimates  $2,600  as  the  sum  required  for  clearing  the  river  of  obstruc- 
tions, '87,  1499. 
Surveys. 
Examination  ordered  by  act  of  August  5,  1886.    Made,  1887,  under  direction  of 
Capt,  WiUard, '67,  1498 
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LITTLE  BIY£B,  HIOm  €r^m  HooiersTtlle  to  ito  Jwictfon  with 

the  Saint  Francis— £xamimation  of. 

[$5,000  appropriated  by  act  of  Angast  11;  188^.] 
Enirlneers. 

CUIKV  OF  EnGINKBBB. 

Report,  '87,  210. 
Enqinekk  in  Chakox. 
Capt.  U.  S.  Taber,  18«7.    Reiiort,  '87, 1548. 

Plans. 

By  Capt.  Tabor,  1887,  for  an  eii^bt-raootbs  uavif^atiou  to  Horaersville  by  dam  oob- 
stroction  aud  8iiag  removal.    Estimated  cost,  |8,000,  '87,  1549. 

Surveys. 

Examiuation  ordered  by  act  of  Auguat  5, 1886.    liade  und^*-  dlreotion  of  Ctpt. 
Taber,  ^87,  1548. 


LITTLE  SODVS  HABBOR,  M.  T.    (See  SoDUs  Harbor  (Uttlx),  N.  Y.) 


LITTLE  TEMNESSEE  RIVEB,  TENlf.— Ixprovbiuemt  ov. 

Appropriations. 

Ii82 $5, 000, 'Sa,  1869. 

Engineers. 

Chief  of  Enginebrs. 

Reports,  '81,  'if)8;  *82,  252;  '83,  259;  '84,  259;  '85,  278;  '86^  270;  '87,  232. 
Engin«br8  in  Charge. 

MaJ.  W.  R.  King,  1881-'86.    Reports,  '82,  1868,  1871;  '83,1507;   '84,  1669;  '85, 
1769, 

Lieut.  Col.  J.  W.  Barlow,  1886-'—.    Reports,  ^86,  1524 ;  '87,  1753. 

ASSISTANT. 

J.  U.  Mayhew.    Report,  '82,  1872. 
Operations. 

ld3'2-'83.  110  cubic  yards  rocks  and  bowlders  excavated  from  channel ;  156  cubic 
yards  riprap  dam  and  11  cublo  yards  embankment  ballt;  110  snags  and  trees 
removed,  '83,  1507. 

188^^^84.  1,409  cubic  yards  rock,  bowlders,  and  gravel,  182  snags,  and  421  trees  re- 
moved, aud  1,:)80  cubic  yards  rock  placed  iu  wing-dams,  '84,1660. 

1884-'87.  No  operations,  '85,  1770;  '86,15i4;  '87,1753. 
Rrojects. 

By  Maj.  King,  1882,  for  improvement  from  its  month  to  the  month  of  the  Tellioo 
River,  about  13  miles,  by  removal  of  snags,  logs,  bowlders,  and  similar  obsirnc- 
tions,  and  construction  of  stone  wing-dams,  securing  a  channel  40  feet  wide 
aud  2  feet  deep.    Estimated  cost,  |23,724,  '82,  1868, 1869. 
Surveys. 

Examiuation  ordered  by  act  of  March  3, 1881.  Made,  1882,  under  direction  of  Maj. 
King,  '82,  1868. 


LITTLE   TBAVEBSE  BAT,  IVIICH.— Examination  for  harbor  of 

rkfdgb  at. 

Enfirineers. 

Chief  of  Engineers. 

Report,  '85,  324. 
Engineer  ts  Charge. 
Cupt.  D.  W.  Lockwood.    Report,  '85,2095. 
Plans. 
In  1884  Capt.  Lockwood  did  not  consider  the  locality  worthy  of  improvement,  '85, 
2095. 
Survejrs. 
Examination  ordered  by  aot  of  Jnly  5,  1684*    Made  onder  dire^^ipn  of  Capt.  Lock<< 
wood, '85,  2095. 
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liliOTD'S  HARBOB  AND  COLD  SPRIHTOS  B AT*  IV.  T.    (See  Chan* 

NKL  BKTWSJfiN  LLOYD'S  HaABOR  AND  COLD  SPHINGS  BaY,  N.  Y.) 


liOCK WOOD'S  FOE.lt  RIVBB,  If.  C'-SuavxT  of. 

(Continued  from  Vol.  I^  p.  283.) 

Ch»F  or  ENOIN1EER0. 

Beporta,  '80,  125 ;  '87,  139. 
Enginbkrs  in  Chargb. 
Cftpt.  C.  B.  Phillips.    Beport,  '80,  909. 
Capt.  W.  H.  Bixby.    Beport,  '87,  1099. 

ABSI8TANT8. 

C.  W.  Forster.    Beport,  '80,  910. 
J.  H.  Baoon.    Beport,  '87, 1101. 
Plans. 
By  Capt.  Phillips,  1880,  for  improvement  of  river  for  a  distance  of  90  miles  from 
its  month  by  dredging  a  channel  75  feet  wide,  8  feet  deep,  and  2,100  yards  lonff 
through  bar  at  mouth,  also  closing  cut-off  below  Mercer's  Landing.    Estimated 
cost,  |17,:n'9.95,  '80,  909. 
By  Capt.  Btxby,  1887,  for  the  formation  of  a  dredged  channel  7  feet  deep  and  100 
feet  wide  from  the  month  to  the  head  of  navigation  at  Lookwood's  Folly  Bridge. 
Estimated  cost,  940,000,  '87, 1101. 
Svrveys. 

OrdenHl  bv  act  of  March  3, 1879.  Made,  1880,  under  direction  of  Capt.  Phillips, 
'80,  909.  Ordered  by  act  of  August  5, 1886.  Made  under  direotion  of  Capt. 
Bixby,  '87,  1100. 

Maps. 
'87, 1100. 


JLOGGY  BAYOUy  LA*    (See  Bayou  Loogy,  Lakb  Bisteneau,  and  the  Doa- 

CUKAT,  La.) 


LOIVO  BEACH,  M.  T.    (8ee  Baldwin  Biveb,  N.  Y.) 


LONG  BRAIVCH9  IV.  J.— Examination  vor  breakwater  at* 

Commeree. 

No  requirement  for  harbor  of  refuge,  '84,  764. 
Engineers. 
Chibf  of  Engineers. 

Beport,  '84,  122. 
Engineer  in  Charge. 

Lieut.  Col.  G.  L.  Gillespie.    Beport,  '84,  763. 

Plans.  ^ 

Lieut.  Col.  Gillespie  did  not  consider  the  locality  worthy  of  improvement, '84,  764. 

Surreys. 

Examination  ordered  by  act  of  August  2, 1882.    Made  under  direction  of  Lieut. 

CoL  GiUespie,  '84, 123. 


LOOSASCOOMA  RITER,  MISS.— Examination  of, 

Eni^tneers. 

Chief  of  Engineers. 

Beport,  '84,  226. 
Engineer  in  Charge. 

Capt.  A.  M.  Miller.    Beport,  '84,  1344, 

J443  EN 18 
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L00SA8C001VA  BIVEB,  MISS.— Gontianed. 

Engineers— ContiDued. 

W.  8.  DATis.    Report,  '84, 1344. 
Plans. 

iu  1883  Capt.  Miller  did  not  consider  the  fiver  worthy  of  improvement  nor  the 

work  a  public  necetwity;  '84,  1344. 
Siirvcjrs, 
ExaiinnatloD  ordered  by  act  of  August  2, 1883.    liade  under  direction  of  Mai.  Miller, 

'84,1344. 


LOUISA  FOBK  OF  SAIVDT  BIVER,  YA.    (See  Bio  Sami>t  Biyee.) 


liOlJlSlAIVA*  mo.   (See  Mississippi  Rivrr  from  Des  Moines  Rapids  to  the 

MOUTH  OF  THE  IlUNOIS  KiVEK.) 


LOWEB  CLEABIVATEB  BITEB,  IDAHO— Improvement  of. 

(See  Clearwater  River,  Idaho.) 


LOWEB  WILLARIETTE  AND  COLUHIBIA  BIVEBS,  OBEO. 

Improvement  4)f. 

(See  Willambttj£  and  Columbia  rivers,  Oreg.) 


E.IJBEC  CHAIVlVEIi,  ME.— Improvement  of. 

(Continued  from  Vol.  I,  p.  283.) 
Appropriations. 

1879 $44,000 

1880 20,000,  '80,  327. 

1881 45,000, '81,  400. 

1882 20,000,  '82,  488. 

1884 10,000,  '84,  461. 

1886 10, 000,  '86,  530. 

Total 149,000    . 

1888 20,000,  act  of  Au^st  11,  1888. 

Contracts. 

1880.  Atlantic  Dredging  Company,  for  dredging,  '80,  328. 

1881.  Moore  &  Wright,  for  dredging,  '81,  460. 

1H82.  Moore  &  Wriglit,  for  dredging,  at  37  conts  per  cubic  yard,  '82,  488. 
1884,  W.  S.  White,  for  jetty  construction,  '84,  461.     Moore  &  Wright,  for  dredg- 
ing, at  42  cents  per  cubic  yard,  '85,  464.    G.  W.  Townsend,  for  rock  reiuoval, 
at  $24.90  per  cubic  yard,  '85,  462. 
1887.  Moore  &  Wright,  for  dredging,  at  35  cents  per  cubic  yard,  '87,  437. 
En§rtnecrs. 
Chief  of  Engineers. 

Reports,  '80,  63;  '81,  64;  '82,  63;  '83,  59;  '84,  67;  '85,  55;  '86,  54;  '87,  14. 
Engineers  in  Charge. 
Col.  G.  Thorn,  1879-'83.    Reports,  '80,  325 ;  '81,  459 ;  '82,  486. 
Col.  C.  E.  Blunt,  1883-'86.    Reports,  '83.  407;  '84.  460 ;  '85,  462. 
M%j.  J.. A.  Smith,  1886-'—.    Reports,  '86,  527;  '87,  436. 
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I.VBi:€  CHAJVNEI^,  nHS.-^ConUuued. 

Operations. 

1879-'60.  3,720  cubic  yards  material  dredged,  *80,  326;  '81,  459.  . 

IfcJ^O-'Sl.  13,327  cubic  yards  dredged,  '81,  459 ;  '82,  487. 

lK81-'82.  41,330  cubic  yards  material  dredged,  '82,  64,  487. 

1882-83.  45,831  cubic  yards  material  dredged  from  channel,  '83,  408. 

1883-'84.  No  operations,  '84,  460. 

1884-85.  134  linear  feet  Htone  jetty  built ;  rock  removal  commenced ;  23,272  cubic 

yards  material  dredged,  '85,  4G2. 
188.W86.  5,792  cubic  yards  material  dredged,  '86,  528. 
l88(>-'87.  966  cubic  yards  material  dredged  from  the  channel,  '87,  436. 
Projects* 
By  Lieut.  Col.  Thom,  1879,  for  improvement  of  bars  between  the  Narrows  and 

Western  Bar  Beacon,  a  distance  of  2^  miles,  by  widening  the  channel  to  200 

feet  and  deepening  to  12  feet..    Estimated  cost,  ^8.000,  '79,  44,  246,  280,  'J82. 

Revised  in  1880  to  $130,000,  '80,  :i26.    Amended  in  1881  and  1882  to  $154,000, 

'81.  460 ;  '82,  487. 
From  1879  to  1882,  inclusive,  $129,000  was  appropriated. 
In  1883  Col.  Blunt  proposed  increasing  the  width  of  channel  to  275  feet  and  depth 

to  15  feet,  at  an  estimated  cost  of  $113,000,  '83,  409 ;  '85,  463. 
In  1884  the  aggregate  of  appropriations  was  $139,000,  when  the  estimate  to  complete 
-  was  amended  to  $167,500,  '86,  529. 
Surreys* 
Maps. 
'84,  460. 


liirDINOTOnr  harbor,  IfUClI.-^lMPROVEMEsrr  OF. 

(Continued  from  Vol.  I,  p.  284.) 

A  pproprlatlons* 

1867-79 $196,185 

1880 8, 000, '80,  2014. 

1881 10,000,  '81,2209. 

1882 12, 000, '82,  2291, 

1884 10,000,  '84,1978. 

1886 56,250,  '86,1701. 

Total 292,435 

1888 60,000,  act  of  August  11, 1888. 

Commerce. 

Vessels  lost  between  Big  and  Little  Point  Sable,  between  1848  and  1881,  '82,  2300. 
Contracts. 

1879.  Dewar  &  Corlett,  materials  and  labor,  '80,  2014.    D.  Dewar,  for  pier  exten- 
sion, superstructure,  and  dredging,  '81,  2208. 

1881.  D.  Dewar,  for  pier  construction  and  dredging,  '82,  2291. 

1882.  T.  H.  Smith,  for  dredging,  at  29  cents  per  cubic  yard,  '83,  1816. 

1883.  C.  £.  Mitchell,  for  crib  construction,  '85,  2074. 
Eni^ineers. 

CuiRF  OF  Engineers. 
Reports,  '80.  215;  '81,  292;  '82,  286,2292;  '83,  294;  '84,  295,  301;  '85.  317,  324, 
2090;  '86,312;  '87,279. 
Board  of  Engineers. 
Convened  by  S.  O.  No.  181,  C.  of  E.,  1884,  to  report  upon  a  plan  with  estimate  for 
harbor  of  refuge  at  Ludington,  Mich.    '85,  2073.    (Lieut.  Cols.  Poe  and  Bar- 
low and  Capt.  Lockwood.) 
Engineers  in  Charge. 
Maj.  F.  Harwood,  1880-'82.    Reports, '80,  2013;  '81,  2208;  '82,  2293. 
Maj.  D.  P.  Heap,  1882-'83.    Report,  '82,  2290. 

Capt.  D.  W.  Lockwood,  1883-'— .    Reporte,'83,  1815;  '84,  1977;  '85,  2072,  2091; 
'86,  1761 ;  '87,  2184. 
Operations. 
1879-'80.  100  linear  feet  crib- work  placed  in  pier  extension,  '80,  2013. 
1880-^81.  122  cords  stone  used  in  refilling  south  pier;  piers  and  revetments  made 

sand  tight;  south  pier  extended  50  feet,  '81,  2208. 
1881-82.  50  by  30- foot  crib  sunk  in  prolongation  of  south  pier ;  150  linear  feet  super- 
structure built;  5,000  cubic  vards  sand  dredged  from  bar  at  mouth  of  channel, 
'8B,  2290. 
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LVDIlfOTOlf  UABBOR,  MICH.— Coiitixiaed. 

Operations— Contiuaed. 
188:2-^83.  Outer  end  of  sonth  pier  repaired;  100  linear  feet  saperstraotore  bailt; 

4,0^  cubic  yards  material  dredged  from  channel,  '83,  1815. 
1883-^84.  10^338  cubic  vards  material  dredged  from  between  piers;  north  side  of 
•    south  pier  repaired,  '84,  1977. 
1884-'85.  South  pier  extended  50  feet  and  part  of  the  superstraoture  for  same  built, 

'85,  2073. 
1885-'86.  9,990  cubic  yards  of  material  dredged  from  between  piers,  '86^  1761. 
ia<^6-'87.  No  operations,  '87,  2185. 
Plans. 
By  Capt.  Lockwood,  for  a  harbor  of  refuge  through  the  oonstruotion  of  an  outer 
breakwater,  at  an  estimated  cost  of  (8dl,260,  '85,  2091,  2029. 
Projects. 
By  Mig.  Wheeler,  1866,  for  two  parallel  crib-piers  200  feet  apart  extending  into  the 
lake  450  feet  on  north  side  and  640  feet  on  south  side;  repairs  to  old  north  slab- 

Sier ;  removal  of  old  sonth  slab-pier ;  close  piling  on  south  side  of  crib,  and 
re<lging  to  12  feet,  '67,  25,  114.    Estimated  cost  amended  in  1879,  |213y787, 
'80,  2014  ;  '85,  2074. 
Whole  amount  appropriated  from  1867  to  1884,  inclusive,  $236,185,  '85,  2074. 
By  Capt.  Lockwood,  1884,  for  formation  of  harbor  of  refuge  by  widening* to  400 
feet  the  present  entrance  to  Pero  Marquette  Lake  by  construction  of  »  new 
south  pier  and  dredging  channel  to  18  feet.     Estimated  cost,  $419,185,  '84, 
2001 ;  '85,  2093.    Recommended  by  Board  of  Engineers,  1884,  '85,  2093. 
Surveys. 
For  harbor  of  refuge,  '82,  2290. 
Maps. 
'82,  2292; '84,  1977. 


liVMBER  RIV£B,  IV.  €.— Subvbt  of. 

L|5,000  appropriated  by  act  of  August  11,  1888.] 
Ennrineers. 
Chief  of  Engineers. 

Report,  '87,  139. 
Engineer  in  Charge. 

Capt.  W.  H.  Bixby,  1887.    Report,  '87,  1102. 
Physical  €haracteristics. 

Descrjptiou  of  the  river,  '87,  1103. 
Plans. 
By  Capt.  Bixby,  1887,  for  clearing  the  river  of  obstructions  so  as  to  permit  of  a  4  to 
6  foot  draught  steam  navigation  from  its  mouth  to  Lumberton.     Estimated 
cost,  135,000,  '87,  U06. 
Surveys. 
Ordered  by  act  of  August  5, 1886.    Made,  1887,  under  direction  of  Capt.  Bixby,  '87, 
1104. 


Ii¥]M€H'S  RIYISB,  S.  €.— Survey  or. 

JBngrlneers. 

Chief  of  Engineers. 

Reports,  '80,  125 ;  '81,  168. 
Engineer  in  Ciiarge. 

Capt.  C.  B.  Phinips.     Report,  '81,  1038. 

A.8SI8TANT 

J.  P.  Darling.     Report,  '81,  1039. 
Physical  Characteristics. 

Description  of  river  and  its  obstructions,  '81,  1039. 
Plans. 

By  Capt.  Phillips,  1881,  for  improvement  between  the  Wilmington,  Columbia  and 
Augusta  Railroad  Bridge  and  its  mouth,  by  removal  of  suags,  Iqgs,  and  fallen 
trees.    Estimated  cost,  J45,000,  '81,  1039,  1040. 

Simveys. 

Oriiered  by  act  of  June  14,  1880.  Made,  1880,  nuilcr  direction  of  Capt.  Phillips,  '8L 
1038. 
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LITNN  ilABBOR,  REASS.— Improvkmkx\t  09. 

Appropriations. 

Wi $60, 000, '83,  461. 

1886 6,000,  '86,  578. 

1888 10, 000,  act  of  Aagnst  11,  1888. 

Commerce. 

Statistics,  '83,  462. 
Contracts. 

1884.  Moore  &  Wright,  for  dredging,  at  23^  cents  per  cnl)ic  yard,  '84,  522. 
1886.  A.  R.  Wright,  for  dredging,  at  21i  cents  per  cubic  yard,  '87,  510. 
£nirineers. 

ChIISF  of  ENGINKBR8. 

Reports,  '81,  77 ;  '82,  77;  »83,  71 ;  '84,  77,  523 ;  '85,  65 ;  '86,  65 ;  '87,  26. 
Board  of  Knginekkr. 
Convened  at  New  York  April  10,  1884,  to  report  npon  Col.  Thoni's  proj<>ct  for  im- 
proveineut  of  Lynn  Harbor.    Report,  '84,  5*i4.     (Lieut.  Cols.  Abbot  and  Corn- 
stock.) 
Engineers  in  Charge. 

Col.  G.  Thoni,  1H.!51.    Report,  *82,  544. 

Maj.  C.  W.  Raymond,  188:J-'8().     Reports,  '83,  460;  '84,  520,  5.31,  549;  '85,  516. 
Lieut.  Col.  G.  L.  Gillenpie,  18S6-'— .    Reports,  '86^  577;  '87.  508. 
Assistant. 
H.  F.  Bothfleld.    Report,  '84,  531. 
Operations. 
History  of  harbor,  '84,  538.' 

1884-'^.  170,445  cubic  yards  material  dredged  from  the  lower  and  upper  channels,  ^ 

'85  517.  \ 

1885-'86.  No  operations,  '86,  578. 

1886-'87.  50,089  cubic  yards  dredged  from  inner  channel,  '87,  509. 
Piiyslcal  Characteristics. 
Prevailing  winds  and  tidal  data,  '84,  536,  537, 
Current  observations,  '84,  546. 
Plans. 
By  Ct>l.  Thorn,  for  Improyem^Dt  of  harbor  by  means  of  two  mhble  breakwaters, 
'84,  524,  529. 
Projects. 
By  Board  of  Engineers,  1884,  for  the  formation  of  a  channel  200  feet  wide  and  10 
feet  deep  at  mean  low  water,  from  a  point  near  the  White  Rocks  to  deep  wat«r 
opposite  Little  Nahant,  and  from  deep  water  opposite  Sand  Point  to  Lynn  Har- 
bor line.    The  upper  part  of  the  channel  to  be  maintained  by  ocooHioual  dredg- 
ing, the  lower  part  by  a  training-wall  joining  the  land  at  Little  Nabant. 
Estimated  cost,  (145,000,  '84,  521,  528.    Cost  revised  to  |157,000,  '85,  517 ;  '87, 
509. 
SvrFeys. 
Ordered  by  act  of  March  3, 183L    Made,  1881,  under  direction  of  Col.  Thorn,  '82, 

544.         * 
Of  harbor,  1885,  '85,  517. 
Maps. 
'84,  532. 
Of  upper  channel,  '86^  578. 


LTIVIV  HAVEN  BAT,  TA.    (Sec  Broad  Bat.) 


mACnODOC  (VPPER)  creek,  TA.-Sur^t  of. 

Engineers. 

CHIEF  OF  Engineers. 

Reports,  '81,  158 ;  '82,  154. 
Engineer  in  Charge. 

S.  T.  Abort,  U.  S.  Agent.    Report,  '82,  1067. 

By  8,  T.  Abert,  1882,  for  excavation  of  a  7i-foot  channel  75  feet  wide,  from  Potomac 
River  to  Clannahan's  Wharf,  $35,771 ;  for  a  similar  channel  from  the  Potomac 
River  to  Miiford  Landing,  $53,769,  '82,  1067,  1068. 

Surveys* 

Ordered  by  tMst  of  Mazoh  3, 1881.  Made,  1882,  nnder  direction  of  8,  T.  Abort,  '82, 
1097. 


2"?  8  INDEX   01* 

MACKIIVAC  CITFy  mCH.— Sukvst  for  brbakwatkr  at. 

(Continaod  from  Vol.  I^  p.  287.) 

Commerce. 

Xnt;ere«t8  of,  require  protection,  '80,  2056. 
Decadence  of  same,  '87,  2272. 
Engineers. 

Chief  of  Knginrrrs. 

Reports,  ^80,  221 ;  '85,  332;  '87,  294. 
Enginrkrs  in  Chargk. 
Mai.  F.  Harwood,  lb79-'80.    Report,  '80,  2055. 
Lieut.  Col.  O.  M.  Poe.     Roports,  '85,  2160;  '87,  2271. 
Physical  Characteristics. 
Recesttion  of  beaches,  '80,  2055. 
Plans. 
By  Maj.  Harwood,  1H80,  for  converginf^  piern  from  Misflion  and  Blddle^fl  Pointa. 

Esamated  cost  from  $125,000  to  $;iOO,000,  '80,  2056,  2057. 
In  18c54  Col.  Poe  considered  that  the  cost  of  a  breakwater  to  afford  a  harbor  of 
refuge  wonld  not  be  less  than  $1,500,000,  and  that  the  commeroial  reqairements 
of  the  locality  would  not  justify  such  expenditure,  '85»  2181. 
Lieut.  Col.  Poe,  in  his  examination,  1886,   repeats  Maj.  Harwood's  estimate  of 
$125,000  as  cost  of  breakwater  located  off  Biddle'a  Point,  '87,  2272. 
Sanreys. 
Ordered  by  act  of  March  3,  1879,  '80,  221.     Made  under  direction  of  Maj.  Har- 
wood, 1880,  '80,  2055. 
Ordered  by  act  of  July  5,  1884.    Made  under  direction  of  Lieut.  Col.  P^e,  '85,2180. 
Examination  of  Biddlt^*8  Poiut  with  view  to  breakwater  ordered  by  act  of  Augoat 
5, 1886.    Made  under  direction  of  Lieut.  Col.  Poe,  '87,  2271. 


iriADISOlV  HARBOR,  CONN.— SURVBY  OF. 
Commerce. 

Necessity  for  breakwater  at,  '82,  G29;  '84,  085. 
engineers. 

ClIIRF  OF   KnGINKKRS. 

Reports,  '81,  97 ;  '82.  97 ;  '84,  100. 
Engineer  in  Charge. 

Maj.  J.  W.  Barlow.    Reports,  '82,  671 ;  '84,  685. 
Assistant. 
H.  N.  Babcock.    Report,  '82,  627. 
Plans. 
By  Maj,  Barlow,  1882,  for  the  conHtruction  of  a  breakwater  ooyering  the  landing  at 
Milford.    Estimated  cost,  $285,000,  '82,  627. 
Surveys. 
Ordered  by  acta  of  March  3,  1881,  and  Auguat  2,  1882.    Made  under  direction  of 
M^j.  Barlow,  '82,  627;  '84,  685. 


MALDEIV  RIVER,  IIIASS.-  Improvement  of. 

A  pproprlations. 

Ih82 flO.OOO,  '83,  465. 

<;ontracts. 

K.  Hamilton,  jr.,  for  dredging,  at  24^  cents  per  cubic  yard,  '83,  46&. 
Enifineers. 
Chief  of  Engineers. 

Reports,  '80,  72;  '81,  77;  '83,  72;  '84,  78;  '85,  66;  '86,  66;  '87,  28L 
Engineers  in  Charge. 

Col.  G.  Thorn,  1880-'83.    Report,  '81,  532. 

Maj.  C.  W.  Raymond,  188:V-'86.    Reports,  '83,  464;  '84,  551;  '85,  519. 

Lieut.  Col.  G.  L.  Gillespie,  1886-'—.    Reports, '86,  579;  '87,  520, 
Assistant. 

8.  Haagensen.    Report,  '81,  633. 
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MALDEIV  B1T£R,  IIIASS.— Continaed. 

Operations. 

188^'83.  4,420  cnbic  yards  material  dredged  ftom  ohaniiel  below  Maiden  Biver 

draw-bridge,  '83,  464. 
1883-'84.  30,811  cubic  yards  material  dredged,  '84,  551. 
1884-^87.  No  operations,  '85,  519;  '86,  580;  '87,  520. 
Physical  Cbaracteristies. 
Description  of  river,  '81, 532. 

Projects. 

By  Col.  Tbom,  1880,  to  secure  a  12-foot  navisation  in  a  cbannel  100  feet  wide,  from 
Maiden  River  bridge  to  junction  witb  Mystic  River,  together  with  a  cut-oft'  of 
same  depth  through  the  marsh  one-half  mile  above.  Estimated  cost,  935,000, 
'81,  532,  533.  The  project  was  modified  in  1882  to  provide  for  the  excavation 
of  a  channel  following  the  nataral  bed  of  the  river  at  an  estimated  cost  of 
$47,000,  '85,  519;  '86,  580. 
Snrveys. 

Ordered  by  act  of  June  14, 1880.    Made,  1880,  under  direction  of  Col.  Thorn,  '81, 
532. 


WLAMAWLOfilEClL  HABBOB,  IV.  T.— Impkovemrnt  of. 
Appropriations. 

1882 $15,000,  '83,525. 

Contracts. 

188;).  J.  H.  Fenner,  for  rock  removed,  at  lump  price,  $13,000,  '83,  525. 

Engineers. 

Cbibv  of  Enginekrs. 

Report*, '81, 97;  '82,97;  '83,92;  '84,98;  '85,89;  '86,90;  '87.52. 
Engineers  in  Charge. 
Maj.  J.  W.  Barlow,  l881-'83.    Report, '82,  637. 

Lieut.  Col.  W.  McFarland,  1883-'86.    Reporte,  '83,  524;  '84,  655;  '85,  662. 
Lieut.  Col.  D.  C.  Houston,  1886-'—.    Reports,  '86,  657;  '87,  622. 
Assistant 
H.  N.  Babcock.    Report,  '82,  638. 
Operations. 
1883-'84.  Rock  removed  under  Femier's  contract  completed,  '84,  655. 
1884-'87.  No  operations,  '85,  663;  '86,  657;  '87,  623. 
Projects. 
By  Maj.  Barlow,  1882,  for  improyement  of  Mamafoneok  Harbor  by  removal  of 
Round  Rock  to  4-foot  depth,  and  of  Bush  Rock,  part  of  Nell's  Rock  to  4-foot 
depth,  and  of  Bush  Rock,  part  of  Nell's  Rock,  Inner  and  Outer  Steamboat 
rocks,  and  Little  Nanhook  to  7-foot  depth,  together  with  the  excavation  of  a 
7-foot  channel  100  feet  wide  to  the  old  steamboat  wharf  and  continuing  it, 
with  4-foot  depth  and  80-foot  width,  to  new  steamboat  wharf.    Estimated  cost, 
$43,000,  '82,  639,  640 ;  '87,  623. 
Surveys. 
Ordered  by  act  of  March  3,  1881.    Made,  1882,  under  direction  of  Maj.  Barlow,  '82, 

637. 
Maps. 
'83,  624;  '86,  656. 


« 


JBLANASHVAN  RIVER,  BT.  J.— iMPROVsifiENT  or. 

(Continued  from  Vol.  I,  p.  287.) 
Appropriations. 

1879 $12,000 

1880 20, 000, '80,  548. 

1882 7, 000, '82,  703. 

€ontracf6. 

1879.  C.  F.  Drake,  for  construction  of  jetties,  annulled  for  failure  to  commence^ 
'80.  547;  '81,  710. 

1880.  H.  Dn  Bois  &,  Sons,  for  timber  jetty  construction,  '81,  712, 
1882,  8.  A,  Kelly,  fur  timber  Jetty  oonstruotion,  '83,  585, 
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MA!! ASaVAN  RIVEB,  N.  l.-Coatiniied. 

CoiMiMerce. 

Uncertainty  of  condition  of  harbor  onteanoe  an  effeetoal  bar  to  growth  of  ^om- 

moroe,  '81,  711. 
Locality  considered  as  a  harbor  of  reAige,  '80,  56ft;  '81,  713;  '82,  70S. 
Engineers. 

Ciiinr  OF  Knoinkxrs. 

Report«,'80,88;  '81,112;  '82,112;  '83,109;  '84,116;  '85,107;  '86,102;  '87,75. 
Board  of  Enoinbbrs. 
ConTcned  at  New  York  April  6, 18B0,  to  coaaider  the  project  of  Col.  Maoomb 
for  iniprovemcDt  of  the  Manaaquaii  River,  '80, 548.    (Cola.  Macomb,  Tower, 
and  Newton  and  Maj.  Abbot.) 
Enginksks  in  Chabqk. 
Col.  J.  N.  Macomb,  1878-'a0.    Report,  '80,  553. 
Lieut.  Col.  N.  Michler,  lH80-'82.    Reports,  '80,  547;  '81,  710,  712. 
Lieut.  Col.  G.  L.  Qillespie,  188^-'»6.     Reporte,  '82,  701 ;  '83,  563;  '84,  751;  *B5, 

756. 
Lieut.  Col.  W.  McFarland,  1886.    Report,  '86,  751. 
Lieut.  O.  McC.  Derby,  1887-'—.    Report,  '87,  7W2. 
Operations* 
188l-'82.  1,515  linear  feet  timber  jetty  constructed,  '82,  702. 
1U82>'83.  475  linear  feet  of  south  jetty  built,  '83,  534. 
18H3-'87.  No  operatious,  '84,  751;  '85,  756;  '86,  756;  '87,  782. 

Projects. 

By  CoL  Macomb,  1879,  for  constructions  of  jetties  at  the  inlet  to  control  and  to 
conceutrate  the  scouring  action  of  ebb  tides;  the  improvement  of  the  upper 
river  by  dredging  and  removal  of  wrecks,  logs,  and  snags.  Estimated  coat, 
$52,120,  '72,  (i8,  462,  464 ;  '86,  751. 

The  Board  of  Engineers  of  1880  cousidored  that  the  jetties  proposed  wonld  be  in- 
sufficient to  maintain  the  desired  improvement,  *80,  552;  '86, 752.  Conclnaions 
of  Board  justified  by  subsequent  experience,  '8€k,  754. 

In  1882  Col.  Qillesi)ie  proposeii  the  extension  of  north  jetty  seaward  265  feet  and 
for  construction  of  905  linear  feet  ot  jetty  on  south  side.    Estimated  cost, 
$40,000,  '82,  702;  '86,  753. 
Snrweys. 

Maps. 
'80,  550 ;  '82,  702 ;  '87,  782. 


MANATEE  RIVER,  FLA.—lMPROVEifSNT  of. 
(See  also  Pease  River,  Fla.) 

A  pproprf  ations* 

1882 $12,000,  '83,  1028. 

1886 •13.000, '86,  1151;  '87.  1241. 

1888 5,000,  act  of  August  11, 1888. 

Contracts. 

18t3.  J.  Maguire,  for  dredging,  at  AOfj^  cents  per  cubic  yard,  '83, 1029. 
1886.  R.  Moore,  for  dredging,  at  50  cents  per  cubic  yard,  '87,  1241. 
Eniriaeers. 
CiUKF  OF  Engineers. 

Reports,  '82, 18G;  '83,  197;  '84,  205;  '85,  197;  '86,  196;  '87,  159. 
Engineers  in  Charge. 

Maj.  A.  N.  Darareil,  1881-'85.    Reports,  '82, 1319;  '83,  1028;  '84,  1215. 

Capt,  W.  T.  Rossell,  1885-'86.    Report,  '85,  1272. 

Capt.  W.  M.  Black,  1886-'—.    Reports,  '86, 1150;  '87,  1239. 

As  S I  ST  A  NT. 

P.  Robinson.    Report,  '82, 1320. 
Operations. 

l882-'8;3.  2,405  cubic  yards  material  dredged  from  channel  in  Tampa  Bay,  '83,  1028. 
1883-'84.  18,864  cubic  yards  material  dredged  fiom  cut  between  Tampa  Bay  and 

Sbaw's  Point,  '84,  1216. 
1884-'d7.  No  operations,  '85,  1272;  '86,  1151;  '87, 1241. 

*pf  thia  Amount  $2,000  was  for  Pease  Birer,  '87«  1241. 
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MAM ATJBE  RIFEB.  FLA«-Contiiitied. 

Projects. 

By  Kaj.  Damrell,  188&,  for  improTement  of  HanAtee  River  by  the  exoayation  of  a 
oliannel  100  feet  wide  and  13  feet  deep  at  mean  low  water,  ftom  Tampa  Bay 
to  Shaw's  and  McNeill's  Points,  a  distance  of  about  4  miles.    Estimated  cost, 
170,000,  '82, 1321 ;  '83, 102B ;  '86,  1151. 
SwrveTS.  , 

Examination  ordered  by  act  of  March  3,  lo81.    Biade,  1883,  under  direction  of  Capt. 
DamreU,  '82, 1319. 


mAMCHESTEB  HABBOR,  IHASS. 

Examinatien  ordered  by  act  of  Angnst  5, 1886,  '87,  31.    [|2,500  appropriated  by 
act  of  Angnst  11,  1888.  ] 


MAIV I8TEE  HABBOH«  IIIICII.— Improysment  ov. 

(Con tinned  from  Vol.  I,  p.  888.) 
ApproprialioBft. 

r867-'79 $18:^,000 

1880 10, 000, '80,  2012. 

1881 10, 000, '81,  2206. 

1882 15, 000, '82,  2288. 

1884 10,000, '84,  1976. 

1886 10.000, '86, 1760. 

Total 238.000 

1888 10,000,  act  of  Angnst  11, 1888. 

Contracts. 

1879.  H.  S.  Dale,  for  pier  extension  and  dredging,  the  latter  at  18|  cents  per  onbio 
yard,  '80,  2012. 

1881.  D.  Dewar,  for  pier  construction,  '81,  2206.    Carkin,  Stickney  &,  Cram,  for 
pier  constroctiouy  '81,  2206. 

1882.  Green  Bay  Dredge  and  Pile  Driver  Company,  for  dredging,  at  23  cents  per 
cnbio  yard,  '83,  1811.    Dewar  &  Wing,  for  pier  extension,  '83, 1814. 

1884.  D.  Dewar,  for  crib  constrnction,  '85,  2072. 

1886.  p.  Drake,  for  edgings,  '86,  1760.    S.  Belford,  for  materials,  '86, 1760. 
Engrincers. 
Chibv  of  Exginbxrs. 
Bem>rt8,'80,215;  '81,291;  '82,286;  '83,293;  '84,295;  '85,316;  '86,311;  '87, 

ENOUnSBRS  IN  Charob. 
Mai.  S.  M.  Mansaeld,  1872-'80.    Report,  '80,  214. 
Mi^.  F.  Harwood,  1880-'82.    Reports,  '80,  2011 ;  '81,  2205. 
MiiJ.  D.  P.  Heap,  1882-^83.    Report,  '82,  2287. 

Capt.  D.  W.  Lockwood,  1883-'—.    Reports,  '83, 1313 ;  '84, 1976 ;  '85,  2071 ;  '86, 
1759 ;  '87,  2182. 
Operations. 
187&-'80.  Three  cribs  framed  and  dredging  in  progress,  '80,  2011. 
1880-'81.  Three  cribs  snnk  and  11,260  cnbio  yards  dredged,  '81,  2205. 
1681-'82.  Two  cribs  constmcted ;  3  cribs  in  north  pier  extension  leveled ;  snper- 
stmctnre  placed  thereon;  sand  fence  bnilt  along  enter  fivce  of  south  pier  at 
beach  line;  snperstrnctnre  to  north  pier  extension  completed;  10,019  cnbio  yards 
material  dredged,  '82,  2288. 
1882-'83.  Dredging  and  pier  extension  continned,  '83,  1813. 
1883-'84.  Sonth  pier  extended  50  linear  feet  and  14,002  onbic  yards  material  dredged, 

'84,  1976. 
1884~'85.  Repairs  to  piers  damaged  by  collision,  '85,  2071. 
1885-'86.  South  pier  extended  50  feet,  '86, 1760.    Condition  of  improrement,  '86, 

1759. 
1886^87.  Portions  of  north  and  sonth  pier  orib*work  renewed,  '87|  2183, 
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IflAlVISTEE  HARBOR,  RIICU.— Cod  tinned. 

Projects. 

Thu  project  of  IHHd,  with  tfao  modifications  of  1870  and  1874,  proposed  tlie  parallel 
cxteii.sion  of  crib-picra  8o  as  to  obtain  at  least  I'i  feet  depth  of  channel.  Esli- 
niate<l  cost,  81H),94U,  '76,  469.  Modified  in  1870  and  1874  for  extension  of  piera 
nt  a  total  cHtimated  co^t  of  ^4,000,  '80,  2012.  In  1886,  after  an  aggregate 
appropriation  of  1^*248,000,  it  was  estimated  that  t^i,700  would  be  required  to 
complete  project,  '86,  1760. 
^iirveyM. 

'82,  2288 ;  '84,  1970. 


iVIAIVISTiqUi:  HARBOR,  MICH.— Improvrment  of. 

(Continued  from  Vol.  I,  p.  290.) 
Appropriations. 

Ir-O $5,000, '80,  1902. 

Ifrtl 1, 000, '81,  2054. 

Contracts. 

I-."? I.  (;i»icago  Lumberinj?  Company,  for  dredging,  at  15  cents  per  cubic  yard,  '81, 

20r)5. 

Eny^inccrs. 

ClilKF  OF   KXGINEERS. 

Koports,  '80,  2U3, 206  j  '81, 273 ;  '82,  268 ;  '83,  276;  '84, 276 ;  '85,  299;  '86,  298; 
'87,  2.M). 
Engixef.hs  in  Charge. 
Maj.  II.  M.  Robert,  l870-'83.     Reports,  '80, 1902, 1931;  '81, 2054, 20f>5,  2057;  '82, 

'2117, -21  ly. 

Maj.  J.  W.  Barlow,  18-^:?,  '83,  1629. 

Cai>t.  V.  A.  Ilinniaii,  l.S.s:^'84.     Report,  '83,  1637. 

Lient.  (^)l.  J.  W.  liarlow,  l^-^i-'rtO.     Reports,  '84,  1832;  '85,  1974. 

C:ii»t.  \V.  L.  Marsliall,  18-6,  '86,  290. 

Capt.  C.  E.  L.  H.  Davis,  1886-'—.    Reports,  '86,  1649 ;  '87,  2001. 

AiSSLSTANT. 

L.  Y.  Schermorhorn.    Report,  '80,  1931. 
Op<^  rations. 

lS'^u-'81.  11,780  onbic  yards  material  dredged,  '81,  2054. 

1881-87.  Oi»prati<)us  ahaudonod  for  refusal  of  interests  controlling  the  harbor  to 
rectify  pier  lines,  '82,  2118;  '86,  293;  '87,  2001. 
Projects. 
By  iMaj.  Jiobert,  1H79,  for  removal  of  20,000  cubic  yards  of  sand  from  between  exist- 
in, «,'  piers.     Estimated  cost,  $6,000;  '80,  1932. 
(Sec  dpKRATlOXa.) 
Surveys. 
Ordered  by  act  of  March  3,  1879.    Made,  1880,  under  direction  of  Mai.  Robert,  '80, 

1931. 
Maps. 
'81,  2054. 


MAIVITOHTOC  HARBOR,  WIS.— Improvemsnt  of. 

(Continued  from  Vol.*I,  p.  290.) 
A  ppropriations. 

l«;»2-'79 J!240,820 

1880 7,  000, '80,  1918. 

iHrtl 4,000,  '81,2094. 

1882 10, 000, '82,  2147. 

1884 15,000, '84,  1854. 

1886 1.5,000,  '86,1669. 

Total 291,820 

1888 8,000,  act  of  August  11,  1888. 

Gommercc. 

Benedt  derived  ftom  improvement,  '80, 1919, 


mVEllS   AiO)   fi ARBORS.  283 

MANITOWOC  HARBOR,  WlS.—ConUnuod. 

Contracts. 

1881.  Traman  &  Cooper,  for  crib  construction,  '81,309&. 

18d2.  Qreen  Bay  Dredge  and  Pile  Driver  Company,  for  dredging,  at  22  cents  per 

cubic  yard,  '83, 16ti9. 
1886.  Truman  &  Cooper,  for  crib  oonBtruction,  '87,  2045. 
Engrlneers. 

Chief  of  Engineers. 
Reports,  '80,  205;  '81,  277;  '82,  273;  '83,  282;  '84,  282;  '85,  305;  '86,  299;  '87, 
264. 
Engineers  in  Charge. 
Maj.  H.  M.  Robert,  1875-'83.    Reports,  '80,  1917;  '81,  2094 ;  '82,  2146. 
Maj.  J.  W.  Barlow,  18a3.     '83,  16-29. 
Capt.  F.  A.  Hinmao,  l883-'84.    Report,  '83,  1688. 
Lieut.  Col.  J.  W.  Barlow,  1884-'86.    Reports,  '84, 1S>3 ;  '85,  1998. 
Capt.  W.  L.  Marshall,  1886.    '86,  290. 

Capt.  C.  E.  h.  B.  Davis,  1886-'—.    Reports,  '86,  1667;  '87,  2044. 
Assistant. 
L.  Y.  Scbermerhom.    Report,  '81,  2096. 
Operations. 
ld79-'80.  Superstructure  over  6  cribs  built  and  half  filled  with  stone ;  repairs  to 

piers,  '80,  1917. 
1880-'81.  Four  cribs  built  and  placed  in  extension  of  piers ;  repairs  to  piers,  '81, 

2094.  . 
1881-82.  Superstructure  built  over  four  cribs;  filling  completed ;  8,949  cubic  yards 

of  material  dredged  by  city  of  Manitowoc,  '82,  2146. 
1882-'83.  38,492  cubic  yards  material  dredged  from  between  piers,  '83,  1688. 
1883-'84.  No  operations,  '84,  1854. 
l^j4-^85.  Five  cribs  sunk  in  extension  of  north  pier  and  superstructure  built  thereon , 

'85,  I99a 
1885-'86.  Repairs  to  north  pier,  '86,  1668. 
1886-'87.  Four  cribs  sunk  in  extension  of  south  pier,  '87,  2045. 
Projects. 
The  original  project  of  1866,  together  with  the  modifications  of  1869, 1872,  and  1881, 
proposed  the  formation  of  a  chanuel  between  two  parallel  crib-piers  250  feet 
apart,  between  the  18i-foot  curve  in  the  lake  and  deep  water  in  the  river,  14 
feet  deep  at  the  inner  end,  increasing  to  18  feet  at  the  outer  end.    Estimated 
cost,  1308,182.54;  '81,  2094;  '86,  1667;  '87,  2044. 


MABTOKIN  RIVER.  ATD.— Examination  of. 

Engrlneers. 

Chief  of  Engineers. 

Report,  '84,  151. 
Engineer  in  Charge. 
Capt.  T.  Turtle.    Report,  '84,  951. 
Physical  Characteristics. 

Description  of  river,  '84,  951. 
Plans. 
In  1882  the  river  was  not  recommended  for  improvement,  '84,  151,  952. 

Surveys. 

Examination  ordered  by  act  of  August  2,  1882.    Made  under  direction  of  Capt. 
Turtle,  '84,  951. 


MAWTUA  CREEK,  BT.  J.— Improvement  of. 

Appropriations. 

1882 |3, 000, '83,  641. 

£n]?ineers. 

CuiRF  OF  Engineers. 

Reports,  '81,  129;  '82,  126;  '83,  126;  '84,  134;  '85,  123;  '86,  121 ;  '87,  83. 
Engineers  in  Charge. 

Capt.  W.  Ludlow,  1881-'83.    Report,  '82,  806. 

Lieut.  Col.  G.  Weitsel,  188:^-'84.    Report,  '83,  640. 

MiJ.  W.  H.  Ilener,  1884-^85.    Report,  '84,  837. 

Lieut.  Col.  H,  M.  Robert,  1885 .    Reports,  '85,  850;  '86,  844 ;  '87,  809. 
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£.  A.  Qieseler.    Report,  '82,  807. 
A.  Stierle.    Report, '84,  837. 

Operations. 

Applicatiou  of  appropriation  of  1882  withhold  by  order  of  Secretary  of  War  until 
farther  appropriations  ehoald  be  made,  '87,  e^. 

Projectii* 

By  Capt.  Ladlow,  1882,  for  improvement  of  Mantna  Creek  between  Maataa  and  the 
month  by  c3Lcavation  of  a  channel  having  a  low- water  depth  of  10  feet  and  a 
width  of  80  feet  at  the  month,  diminiBhing  to  4  feet  depth  and  40  feet  widt&  at 
Mantna.    Estimated  cost,  93!>,000,  '82,  806. 

Kxamiuation  ordered  by  act  of  March  3, 1881.    Made,  1882,  nnder  direction  of  Cafit. 
Lndiow,  '82,  806. 


IIIA4|IJAIfI  BAY,  TT.    (See  Swanton  Harbor,  Vt.) 


niARCIJS  HOOM,  PA.— ICR-HARBOR  AT. 

(Con tinned  from  Vol.  I,  p.  293.) 
Appropriations. 

isjd-^g 1104,000 

1880 3;"),  000, '80,  583. 

1881 30, 000,  '81,  7(56. 

1882 15,000,  '82,751. 

1886 15, 000, '86,  833. 

Total 199,000 

1888 15.000,  act  of  Augnat  11, 1888. 

Contracts. 

Itj80.  Monnt  Waldo  Qranite  Company,  for  constmction  of  2  piers,  '81, 767. 
1882.  Leipor  &  Liewis,  for  pier  constmction,  '83,  617. 

1884.  Leiper  &,  Lewis,  for  pier  constrnction,  '84,  814. 

1885.  American  Dredging  Company,  for  dredging,  at  20  cents  per  cnbic  yard,  '86, 
832.    Davis,  Irvin  &,  SanviIIe,'ror  driving  mooring  piles,  '86,  833. 

1887.  Ira  Lnnt,  for  the  constrnction  of  an  ice-pier,  '87,  803. 
£ncroacii  meats. 

Improper  use  of  piers  by  vessel  owners,  '87,  802. 
Engineers. 

Chief  of  Ekoinebrs. 
Reports, '80, 93;  '81,  120;  '82, 120;  '83,  118;  '84, 128;  '85, 120;  '86, 117;  '87,  79. 

ENG1NCER8  IN  CHARGE. 

Col.  J.  N.  Macomb,  1877-'82.    Reports,  '80,  583 ;  '81,  764. 

Capt.  W.  Ludlow,  1882-'83.    Report,  '82,  750. 

Lieut.  Col.  G.  Weitzel,  1883-'84.    Report,  '83,  616. 

Maj.  W.  H.  Hener,  1884-'85.    Report,  '84,  814. 

Lieut.  Col.  H.  M.  Robert,  1885-'—.    Reports,  '85,  839;  '86,  832;  '87,  802. 
Operations. 
18H0~'81.  Seven  clnsters  of  mooring  piles  driven  along  inner  line  of  harbor,  '81, 765. 
1881-'82.  Repairs  to  landing  piers,  '82,  750. 
1882-'83.  Crib  superstructure  for  Pier  No.  7  sunk,  '83,  616. 

1883-'84.  Pier  No.  7  completed  and  reconstruction  of  Pier  No,  6  commenced,  '84, 814. 
18.S4-'85.  Pier  No.  5  reconstructed,  '85,  839. 
1885-'86.  34, 000  cubic  yards  material  dredged  and  two  groups  of  mooring  piles  placed, 

'86,  832,  833. 
1886-'87.  Constniotion  of  orib  sabetraotiire  fbr  Pier  No.  6,  '87, 802. 
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MABGVS  HOOK,  PA.— Contmned. 

ProJecUu 

The  original  project  of  1866,  with  the  amendments  thereto,  propoHes  the  formation 
of  a  harbor  for  the  protection  ot  veasole  against  moving  ice  by  the  construction 
of  stone  piers  behind  which  vessbls  can  anchor,  and  the  formation  of  a  bulk- 
head aboat  1,H00  feet  long  parallel  with  the  shore-line  and  about  150  feet  out- 
side of  high  water-line,  together  with  the  deepening,  by  dredging,  of  the  area 
behiud  the  piers  and  in  front  of  the  bulkhead,  ^86,  117.  Total  amount  apnro- 
priated  from  1829  to  1886,  inclnsive,  |11>9,000 ;  amount  required  to  complete 
project,  t3,000,  '86,  b33. 


JUABQITJBTTE  HARBOR,  IHICH.— Impbovxmient  ov. 

(Continued  from  Vol.  I,  p.  294.) 
A  ppropriatlons. 

imr-Td 1-^97,230 

1880 1,000,  '80,  1901. 

1882 16,000,  '82,  2116. 

1884 5,000,  '84,  1829. 

1886 1,000.  '86,  448. 

Total 329,230 

1888 25,000,  act  of  August  11, 1888. 

Encroachments. 

Upon  harbor  area  by  dock  owners,  '87, 1996. 
Ensr^neers. 

Chikf  of  Enoinrers. 
Reports,  '80^  202 ;  '81,  272 ;  '82,  267 ;  '83,  275 ;  '84,  274 ;  '85,  297;  '86,  291 ;  '87, 

257. 

Engineers  in  Charge. 
Maj.  H.  M.  Robert,  1875-^83.    Reports,  '80,  1900;  '82,  2037;  '82,  2115. 
Maj.  J.  W.  Barlow,  1883.    '83,  1629. 
Capt.  F,  A.  Hinraan,  1883-'84.     Report,  '83,  1633. 
Liont.  Col.  J.  W-  Barlow,  1884-'ri<).    Reports,  '84,  1829;  '85, 1971. 
Capt.  W.  L.  Marshall,  188G.    '86,  290. 

Capt.  C.  E.  L.  B.  Davis,  1886-'—.    Reports,  '86,  1645;  '87, 1995. 
OperatiouA. 

l'-79-'o0.    Repairs  to  breakwater,  '80,  1900. 
1880-'81.    Repairs  to  breakwater,  '81,  3037. 
1881-'82.    Extensive  repairs  to  breakwater,  '82,  2116. 
1882-'H3.     1,050  linear  feet  of  breakwater  repaired  and  renewed,  '83,  1634. 
ias:W84.    Repairs  to  breakwater,  '84, 1829. 
1884-'86.    No  oi»erations,  '85,  1^7'.^;  ^86,  1045. 

1886-'87.    200  feet  of  breakwater  ripnipped ;  315  feet  of  snperstrncture  rebuilt ; 
damage  to  breakwater  and  pier-head  light  repaired, '87,  1995. 
Projects* 
By  Maj.  W.  F.  Reynolds,  1866,  for  a  crib  breakwater  filled  with  stone,  extending 
from  north  side  of  harbor  southerly  for  a  distanee  of  2,000  linear  feet,  with  a 
width  of  20  feet  at  inner  end,  increasing  to  30  feet  at  outer  end,  when  com- 
pleted lo  be  5  feet  above  water,  '66,  iv,  79,  80,  82;  '86,  291.     Estimated  cost, 
|385,1'^,  '66,  iii,  8,  iv  81.     In  1875  the  breakwater  was  conipleted  to  a  length  ot 
2,010  feet,  at  a  cost  of  ^i,000  less  than  original  estimate,  '76.  ii,  330;  '86,  291. 
Maj.  Robert  then  proposed  an  additional  extension  of  400  linear  feet,  at  an  addi- 
tional cost  of  $68,000,  '75,  i,  189;  ^6,  282. 
Surveys. 
Maps. 
'87,  1998. 


JUASSENA,  N.  ¥•    (See  Grass  Ritek,  1^.  Y.) 
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J9IATAOORDA  BAT,  TEX.— iMrBOVBMRKT  of  entrance  to. 

(Coutinned  from  Vol.  I,  p.  255.) 
A  ppropr  iatioiift. 

I'-Tt)-'?? $70,000. 

IKHO 50,000,  '80,  1245. 

Ir^Ml (H),(iO0,  '81,  Kir)8. 

1.-H2... Gn,OO0, '83,  101)0. 

l.-rt4 50.000,  '84,  i:n2. 

IScO :}7,  .500/86,  1330. 

T(»tal 3-27,500 

Contracts. 

InSO.  K.  Kaiitcrs  &  Son,  for  jotty  conHtniction,  *81,  1356. 
iJ^^l.  G.  L.  Lonj;,  for  j«*tty  coiisfViiction,  '82,  14153. 
\^^l.  A.  M.  Shamion  &  Co.,  for  jetty  construction,  '83,  1089 
lH^i4.  A.  M.  SiKiiinon,  for  jetty  cunHtruction,  '85,  1403. 

ClllKK   OK   ENTiINKKKS. 

Ri'poits,  '80,  14.S;  '81,  202,  204;  '82,  199,  201;  '83,  204 ;  '84,  219;  '85,  228;  '86, 
225;  '87,  191. 

BOAia>   OK    ENOrNKKRH. 

CouKtitntod  hv  S.  O.  No.  (>3,  C.  of  E.,  1879,  to  report  upon  improvoraent  of  Pass 
Cavnllo  Inlet  into  Matagorda  Bay.     Keport,  '80,  125G-12G0.    (Cols.  Tower  and 
Newton  and  Lieut.  Col.  Gillmorc.) 
Enginkeis  in  Chargk. 

Capt.  C.  W.  Howell,  IHj^.    '80,  146. 

Maj.  S.  M.  Mannfield,  lfi80-'8().    Reports,  '80, 1244, 1256;  '81, 1356;  '82, 1463,1493; 
'83,  lO-O;  '84,  1310;  '85,  1462;  '86,  1328. 

Maj.  O.  H.  Ernst,  1886-'—.     Report,  '87,  1429. 
Assistants. 

J.  M.  ricton.     Report,  '82, 1494. 

H.  C.  Ripley.     Report,  '82,  1465. 

Oporations. 

l^oO-'M.  Partial  constrnction  of  958  linear  feet  of  jetty  on  sontli  side  of  cbannel, 

'81,  13,->7. 
lB81-'82.  Work  in  progress  over  1,325  linear  feet  of  jetty,  '82,  1463,  1466. 
Ihh2-'K^.  Foundation  course  extended  seaward  2,i50  feet,  '83,  1089. 
l'?83-V4.  Foundation  course  extended  1,723  feet  seaward,  making  a  total  extension 

of  .5,253  linear  feet,  '84,  1311. 
lt-81-'85.  7,158  cubic  yards  of  mattress  and  1,801  tons  of  stone  placed  in  the  Jetty  to 

increa.se  its  height,  '85,  1403. 
1885-'t^G.  4,027  cubic  yards  of  mattress  and  1,131  tons  of  stone  x>l&ced  in  the  work, 

'86,  1329. 
18sr)-'87.  No  oi)erations,  '87,  1429. 
Physical  Characteristics. 

Description  of  locality,  '80,  1257. 
Plans. 
iiy  ('apt.  Itowell,  1874,  for  the  constrnction  of  gabionades  to  close  Elizabeth  and 

l)e<  row  chnnnels  to  confine  current  to  main  channel,  nud  by  the  resulting  sc«>ur 

to  deepen  it.     Estimated  cos,  §715,325, '74,  i,  703,  764; ''77,  469;  '80,1244, 

125H. 

By  Maj.  Mansfield,  1881,  for  the  formation,  by  dredging,  of  a  channel  100  feet  wide 
and  3  feet  deep  across  the  bar  in  Matagorda  Bay  in  front  of  inlet  to  Saiut 
Mary's  Bayou.     Estimated  cost,  $10,000,  '82,  1494. 
Projects. 

The  Board  of  Engineers  of  1879,  recommended  the  extension  of  a  jetty  from  the  hea<l 
of  Matagorda  Island  in  a  southeastern  direction,  and  the  construction  of  groins 
and  transverse  jetties  for  shore  protection,  the  object  being  to  obtain  a  12-foot 
channel  across  the  bar  and  protect  the  head  of  Matagorda  Island.  Estimated 
cost,  §1,039,280,  '80,  1258-1260;  '86,  1329:  '87,  1430. 
Surveys. 

Near  mouth  of  Saint  Mary's  Bayou,  ordered  bv  act  of  March  3, 1879,  '81, 203.    Made 
nuder  direction  of  Maj.  Mansfield,  1881,  '82,  1493. 

Comparison  of  survey^s,  '82,  1467. 

Maps 
Of  Cavallo  Pass,  '80,  1258;  '85,  1462. 


# 
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MATINIGIJS  ISIilSy  IHEm  with  view  to  a  iiarbor  of  refuge  at— 

Examination  of. 
£nirineer9« 

Chief  of  Engineers. 

Report,  '87,  21. 
Eng INKER  IN  Charge. 
Mftj.  J.  A.  Smith,  1887.    Report,  '87,  475. 
Pliysical  Ciiaracteiistlcs. 

Dt'Hcription,  '87,  476. 
Plans. 
Maj.  Smith,  1887,  reports  that  the  general  commerce  of  the  country  would  not  be 
benefited  by  an  improvement  at  Mutinicus,  and  therefore  does  not  recomuieud 
the  same,  '87, 477. 
Surveys. 
Examination  ordered  by  act  of  Angast  5, 1886.    Made,  1887,  under  direction  of  Maj. 
Smith, '87, 475. 


MATTJJPONI  RIVER,  VA«— Improvement  or. 

(Continned  from  Vol.  I,  p.  2i^.) 
Appropriations. 

IHtsO |2, 500, '80,  773. 

1881 3,300, '81,  %9. 

1884 2,500. '84,  992. 

1886 5, 000, '86,  916. 

Total 13,300 

1888 3,000,  act  of  Angast  11,  1888. 

Statement  of  appropriations,  '87,  941. 
Contracts* 

1887.  D.  A.  Gillies,  for  dike  construction,  '87,  941. 
Enipineers. 
Chief  of  Engineers. 

Reports, '80, 114;  '81.155;  '82,150;  '83,156;  '84,158; '85,1 4S;  '86,143;  '87,109. 
Engineer  IN  Charge. 
S.  T.  Abert,  U.  «.  Agent,  1875-'—.    Reports,  '80,  770;  '81,  968;  '82,  10:J:J;  '83, 
817;  '84,  991;  '85,  979;  '86,  915;  '87,  940. 
Operations. 

1880-'81.  Derrick,  derrick-boat,  quarter-boat,  and  scows  coijstrnctcd,  '81.  969. 
1881-'82.  2,016  snags,  1,378  logs  and  trees,  and  4  wrecks  remov.  d,  cloauiug  13  miles 

of  river,  '82,  1034. 
1882-'83.  94  snags,  279  logs  and  trees,  and  1  wreck  removed,  '83,  818. 
1883-'86.  No  operations,  '84,  991 ;  '85,  979 :  '86,  916. 
1886-'87.  242  linear  feet  of  dike  built,  '77,  941. 
Piiysical  Characteristics. 

Description  of  river  and  its  obstructions,  '80,  771. 
Projects. 
By  8.  T.  Abert,  1875,  for  removal  of  snags  and  wrecks  and  excavation  of  channel 
from  heaii  of  navigation  to  Line  Tree  Bar,  haviiii;  a  width  of  40  foot  and  a 
depth  of  5^  feet  at  low  water.     Estimated  cost,  |i:i4,or)9,  '75,  ii,  169,  170. 
In  1884  S.  T.  Abert  proposed,  in  addition  to  the  previous  project,  the  c<»nHtnictic»n 
of  dikes  at  Robinson  and  Latane's  bars,  at  an  estimated  cost  of  igKk^jOUO,  '85, 
979,  980;  '86,  143, 916;  '87,  941. 
Surveys. 
Maps. 
'85,  980;  '87,  941. 


MATTAIVAN  CREEK,  IV.  J.—Imp.'iovemknt  of. 
Appropriations. 

1881 115,000, '81,  720. 

1882 6,000, '82,  707. 

Contracts. 

1881.  J.  Van  Pattou,  for  dredging,  at  48  cents  per  cubic  yard,  '81,  720. 
1382.  F,  Pidgeou,  jr.,  for  dredging,  at  59  cents  per  cubic  yard,  '83,  5d8. 
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« 

MATTAITAN  CBEEK,  N.  J.-Cfmliniied. 
Engrineers. 

ClIlRF  OF  EnQIKIBBRB. 

Keporto,  '80,90;  '81,  US,  115;  '82,  113;  '83,  110;  '84,  119;  '85,  111;  '86,  106; 
'87,  74. 
Enginekks  in  Charge. 
Lieut.  Col.  N.  Michler,  1880-'81.    Beport,  '81,  720. 
Col.  J.  Nowton,  1881.     Report,  '82,  (J83. 

Lieat.  Col.  G.  L.  Gillespie,  1881-'85.     Reports,  '82, 706;  '83, 587;  '84, 756;  '85, 763. 
Lieut.  Col.  W.  MoFarlaud,  1885.    Report.  '86,  761. 
Lieut.  G.  MoC.  Derby,  1887-'—.    Report,  %7,  777. 
Assistant. 
A.  Doerflinger.    Report,  '81,  721. 
Operations. 
1881>  82.  25,630  cubic  yards  material  removed  by  dredging,  '72,  706. 
188^-'83.  8,897  cubic  yards  material  dredged,  '83,  587. 

1883-'87.  No  operations  for  lack  of  funds,  '84,  757;  '85,  763;  '86,  762;  '87,  777. 
Projects* 
By  Lieut.  Col.  Hichler,  1880,  for  formation  of  a  ebannel,  by  dredging,  4  feet  deep 
at  mean  low  water  and  100  feet  wide,  from  the  month  up  to  Winkson  Creek,  a 
distance  of  about  li  miles,  thence  for  about  2  miles  to  head  of  nayigation  at 
the  Long  Branch  Railroad  Bridge  4  feet  deep  at  mean  low  water  and  75  feet 
wide.    Estimated  cost,  $33,120,  '81,  722;  '86,  762. 
Surveys. 
Ordered  by  act  of  June  14, 1880.    Made,  1880,  under  direction  of  Lieut.  Ocd.  lliohler, 
•81,  720. 


MATTOX  CBEEMy  TA«— Examination  or. 
Cngrineers. 

CUIEF  OF  EnGINEEKS. 

Report,  '87,  114. 
Engineer  in  Charge. 
S.  T.  Abort,  U.  8.  Agent,  1886.    Report,  '87,  950. 
Physical  Characteristics. 

Description,  '87,  959. 
Plans. 
3.  T.  Abert,  1886,  reports  that  the  creek  has  sufficient  depth  of  water  for  present 
.    commercial  purposes,  and  does  not  recommend  further  improvement,  ^7, 960. 
Survey^s. 
Examination  ordered  by  act  of  August  5, 1886.    Made,  1886,  under  di^Botiou  of  S.  T. 
Abert,  '87,  956. 


MAVMEE  BA¥,  OHIO.    (See  Toledo  Harbor.) 


MAlJIflEfi  RlTEBy  OHIO— Survjcy  of,  from  Psrrysburgh  to  Tolboo. 

(Continued  from  Vol.  I,  p.  297.) 
Appropriations. 

1872-'79 $7,000. 

Eng-ineers. 

CuiKF  OF  Engineers. 

Report,  '81,  314. 
Engineer  in  Charge. 

Maj.  J.  ^^  Wilson.    Report,  '81,  2341. 
PliysiGal  Ciiaracteristics. 
description  of  river,  '9^,  J|34l, 
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M^ITMBE  BlVCtt,  OHIO^-Continaed. 

Plans. 

By  Uai.  WUbob,  1880,  for  the  foroDation  of  ft  (Channel  lOO  feet  wido  and  8  feet  deep 
at  lovr  water  from  Perrysbargh  to  Toledo,  by  dredging,  rook  remoral,  and  dike 
oonstraotion.    Estimated  eoet,  1124,748,  '81,  S342. 
Snrv^jrs* 
Ordered  by  aot  of  Jane  14,  1880.    Made  under  direction  of  Mai.  Wileon,  1880,  '81. 
8841. 


MAUIKICE  iriTIBlly  IV.  1.— Imi»bovemskt  of. 
Appr^priatloiis. 

1888 $3,000/83,689. 

1884 17, 000, '84, 836. 

1885 6,000,  '86,  866. 

1888 10,000,  act  of  Aagnst  11, 1888. 

Commercial  statietioB,  '83,  640. 
Contracts. 

1885.  American  Dredging  Company,  for  dredging,  at  15  cents  per  cubic  yard,  '85, 868. 
Enyineers. 
Chibf  of  Engiksbrs. 

Reports,  '81, 129;  '82,  126;  '83, 125;  '84, 134;  '88, 127;  '86,  124;  '87,  86. 
Enginbbrs  in  Chabgb. 
Capt.  W.  Ladlow,  1882-^83.    Report,  '82,  800. 
Lieat.  Col.  G.  Weitzel,  1883-^84.    Report,  '83,639. 
Mai.  W.  H.  Heoer,  1884-^85.  Report,  '84,  836. 

W.F.  Smith,  U.  S.  Agent,  1885^—.    Reports,  '88,  868;  '86,  855;  '87,  826. 
Assistants. 
E.  a.  Gieseler.    Report,  '82,  812. 
J.  J.  Lee.    Report,  ^83.  639. 
A.  Stierle.    Report,  '8i4,  837. 
Operations. 
1885-'86.  110,015. cubic  yards  material  dredged  from  yarions  points  in  the  channel 

between  Millyi'.'.e  and  the  month,  '86,  8o6. 
1886-'87.  No  operations,  '87,  826. 
Physical  Characteristics. 

Description  of  river,  '82,  812. 
Prelects. 
By  Capt.  Ludlow,  1882,  for  improyement  of  Maurice  Riyer  between  Millyille  and 
its  mouth,  by  excavation  of  a  channel  100  feet  wide  and  4  feet  deep  at  mean 
low  water,  commencing  2i  miles  below  the  bridge  at  Millville  to  a  point  called 
Pea  Landing;  also  a  cut  of  same  width  and  depth  through  a  point  of  land  at 
Silver  River.  From  Pea  Landing  to  the  bridge  the  channel  to  be  4  feet  deep 
and  50  feet  wide ;  for  a  distance  of400  feet  above  the  bridge  the  100-foot  width 
to  be  resumed,  being  reduced  to  50  feet  for  the  next  500-foot  length.  Estimated 
cost,  1114,500,  '82,  811;  '85,  868;  '87,  86. 

Sanrejs.  ^  ,  ^ 

Ordered  by  aet  of  March  3, 1881 .    Made,  1882,  under  direction  of  Col.  Macomb,  '82, 
809. 


MEADOW  BITEB,  W.  TA. 

Examination  ordered  by  aot  of  August  5, 1886,  '87, 253. 


nrCSEMER'S  ISI^ABTD  I.OCK  AND  DASI.     (See  Mississippi  Ritxr, 

Meekkr's  Island  Lock  ako  Dam.) 
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MEHERBiBI  BifTElt^  M^  €«r-aiFBOV8ifMrT  or. 

Appropriations. 

inSa.... 16,000, '83,  846. 

Chirf  of  Enginbbrb. 

Reports,  '81,  168 ;  '82,  163 ;  '83,  163 ;  '84,  166 ;  '85,  160 ;  '86,  155 ;  '87,  12K 
ENOINEBRS  IV  Chargb. 

Capt.  J.  MerjDur,  1881-'84.    Reports, '82, 1114;  '83,  846. 

Capt.  F.  A.  Hinman,  1884-'-.    Reports,  '84, 1034 ;  '85,  1041 ;  '86,  965;  '87,  889. 
Assistant. 

C.  M.  Yeates.    Report,  '82,  1115. 

Operations. 

18d2-'o3.  Removal  of  obstroctions  commeneed,  '83,  846. 

1883-'84.  1,^2  trees,  logs,  snags,  and  piles,  and  296  overhanjing  trees  removed  from 

the  river  between  mouth  and  Marfreesboroagh,  '84, 1(^. 
1884-'t^5.  119  snags,  logs,  and  trees  removed,  '85,  1041. 
1885-'87.  No  operations,  '86,  965 ;  '87,  989. 

Projects. 

By  Capt.  Morcur,  1882,  for  removal  of  snags,  logs,  and  similar  obstmotions  to  se- 
cure a  9-foot  channel  80  feet  in  width  from  the  moulii  to  Marfreesbototigh. 
Estimated  cost,  |125,000,  '82,  1115. 

8nrve¥S.  ^^    . 

Examination  ordered  bv  act  of  March  3, 1881.    Made,  1882,  under  direction  of  Capt. 

Mercur,  '82^  1114.  ' 


IIIEIIIPHIS9  TENIf  •     (See  Mississippi  Rivbr  bbtwbbn  thb  mouth  of  tbs 

Ohio  akd  Head  of  thb  Passbs.) 


]IIENDO€I]VO  BA¥,  C A  L.— Examination  of. 
(See  Habbor  of  bbfuoe  on  Pacifi^c  Coast.) 


MEBTEMSHA  HARBOR,  MASS.— Exabonation  of« 

Bagrineers. 

Chibf  op  Enqineers. 

Report,  '87,  43. 
Enoinbbr  in  Charge. 
Lieut.  Col.  G.  H.  Elliot,  1886.    Report,  '87,  669. 
Ph)f8leal  CliaracterisUcs. 
Description  of  harbor,  '87,  570. 
Plans. 
Lieut.  Col.  Elliot  reports,  1886,  that  the  prospective  benefit  to  oommeroe  does  not 
Justify  any  improvement  at  this  locality,  '87,  571. 
Survey^s. 
Examination  ordered  by  act  of  August  5,  1886.    Made,  1886,  under  direction  of 
Lieut.  Col.  Elliot,  '87,  569. 


MBNOniOBrEE  HARBOR,  MICH.  AND  UTIS.— Improtehent  of. 

(Continued  fiom  Vok  I,  p.  298. ) 
Appropriations. 

Sn-J'iS 1163,000 

1880 10,000, '80, 1903. 

1881 12, 000, '81,  2050. 
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SUBlVOHeHBB  MAUOSt  HieflU  AffDr  W18.-CoDtinn6d« 


AppropriatlOBa— Continiied. 

im 115,000/82,9197. 

1884 10,000/84,1837. 

1886 3, 000,  '86, 1663. 

Total 203,000 

1888 9,000^  MSlofAiigiist  11,  1889. 

ContracUu 

1880.  Green  Bay  Dredge  and  Pile  Driyer  Company,  for  pier  extension,  '80, 1004. 
Tmman  A.  Cooper,  for  pier  extension,  WL,  x060. 

1881.  Green  Bay  Driedge  and  Pile  Driver  Company,  for  pier  extension,  '81,  9060. 

1882.  8.  M.  SteplieiMon,  for  dvBdging,  at  10  cents  per  ovbio  yaid^  '83,  1640.  Tm- 
man &>  Cooper,  for  pier  extension,  sabstrnotore  and  snperstractnre  oonstmc- 
tion,  '83,  1641. 

Engineers, 

CHIKT  of  ENGINlBRBfl. 

B^rte,'8O,903;  *81,  973;  '82,960;  '83,977;  '84,977;  '88,900;  '86^9M;  '87, 

Enoimbxbs  in  Charok. 
MaJ.  H.  M.  Robert,  1875-^.    Beports,  '80, 1908;  '81,  9068^  '82«  9196. 
MaJ.  J.  W.  Barlow,  1883.    '83,  1&9. 
Capt.  F.  A.  Hinman,  1883.    Report,  '83, 1640. 
Lient.  Col.  J.  W.  Barlow,  1884^86.    Reports,  '84,  1835 ;  '85, 1978, 
Capt.  W.  L.  Manhall.    1886, '86,  996. 

Capt.  C.  E.  L.  B.  Daris,  1886-^--.    Beports, '86, 16G9;  '87,  9004. 
Assistant. 
C.  Crossman.    Report,  '84, 1837. 
Operations* 
187^'80.  Six  cribs  snnk  in  extension  of  the  north  pier  and  sapesstmctnre  bniit 

over  3  oribs  preyionsly  sank,  '80, 1903. 
1880-'81.  Fonr  cribs  placed  in  extension  of  sonih  pier,  partial  superstrneinre  bnilt 
OTer  six  oribs  on  north  pier,  and  9,500  onbio  yards  material  dredged  from  chan- 
nel, '81,  9059. 
1881~'89.  Six  crib  snbstmctnres  plaoed  in  extension  of  south  pier;  saperstrnctnre 

bvilt  over  fonr  cribs,  '82,  91%. 
1889-W.  3,950  cnbio  yards  material  dredged  from  channel,  '83,  1640. 
1883-^84.  Soatb  pier  extended  900  linear  feet  and  partial  saperstractnre  bnilt  over 
300  feet  of  same ;  north  pier  extended  50  linear  feet  and  outer  crib  replaced, 
'84, 1835. 
188^'85.  Saperstmcture  completed  over  360  feet  of  north  pier  and  orer  700  feet  of 

south  pier,  '85,  1078. 
1885-'86.  No  operations,  '86, 166e< 
1886-'87.  37,896  cubic  yards  material  dredged,  '87,  9005. 
Plans. 
In  1884  Lieut.  Col.  Barlow  proposed  the  extension  of  the  piers  to  the'lS-fbot  corre 
in  the  lake,  dredging  between  the  piers,  and  extensive  repairs  to  existing  sn- 
perstmeture,  increamng  the  estimated  oost  to  $300,000,  '84,  1835, 1836. 
Private  and  Corporate  Work. 
Improper  use  of  piers  by  lumber  companies,  '84,  1836,  1837 ;  '85,  300,  1879,  1880 ; 

Projects. 

By  MaJ.  Houston,  1871-'74,  for  the  extension  of  two  parallel  piers  abont  400  feet 
apart  to  the  16-foot  curve  in  bay,  with  dredging  between  the  piers  to  afford  a 
channel  between  the  entrance  and  deep  water  in  the  river  14  feet  deep.    Esti- 
mated oost,  1019,000, '71,  109;  '72, 115;  '74, 139;  '84,  1835;  '86^  1668. 
Survey. 
Of  harbor  and  yicinity,  18»,  '81,  9068. 
Maps. 
'81,  2060. 


nrBBAMAC  JBIVJBlly  HO*— Ezahivatiok  or. 


Bn^lneers* 

CuiEr  OP  Engiitbbks. 

Reports,  '80,  161 ;  '81>  2S3. 
EK61KIIKR  IN  Charok. 

Capt.  O.  H.  Ernst.    Report,  '81,  1506. 


292  INDEX  OF 


Plaas. 

Capt.  Ernst  considen — 

(1)  That  the  Meramac  is  not  now  a  nayigabto  riTer. 

(2)  That  it  ia  not  capable  of  each  improvement  as  will  adapt  it  ta  the'Oonniieroe 
of  the  sononnding  coantry,  '81,  1507. 

Ordered  by  aot  of  Jane  14, 1880.    Made,  1860,  under  direotion  of  Capt.  Emat,  '81, 
1696w 


niBffilKIIVAC  RITBB^  nAM.*— iMPROTBMBirr  or. 

(Continned  from  Vol.  I,  p.  300.) 
ApvrMariatlons. 

Im^ #197,366.78 

1880 12. 000. 00. '80,  345. 

1881 9. 000. 00, '81, 514. 

1882...... 9.00aOO,'82,  512. 

1884 3, 500. 00, '84,  501. 

Tota;!.. 230,866.72 

Between  1828  and  1834.  inolasive,  $60,366.72  was  appropriated  for  thoTOmoTal  of  a 

aand-bar.and  Qonstraotion  of  a  breakwater  at  um  mouth  of  the  rirer. 
List  of  appropriations  from  1870  to  1886,  '86,  561. 
Contracts. 
188U.  J.  Andrews,  for  removal  of  Gangway  Rock,  at  $30  per  cubio  yard,  '81,  515. 
1881»  .Q«  W.  Townsend,  £6v  removal  of  Ganaway  Sook,  at  $27^  per  cnbic  yard,  '81, 
515.    Trumbull  A,  Cheney,  for  removal  of  rook,  at  $44  per  onbie  yard,  '81,  575. 
1        Contnot  abandoned  after  pariial  completion,  '83,  440. 
1882.  Hamilton  4t  Floyd,  for  removal  of  South  Badger  Ledge,  at  $110  per  cubio 
yard,  '83,  441.    G.  W.  Townsend,  for  removal  of  North  Rocks,  at  |35  per  cubic 
yard. '83,  441. 
1884.  J.  koDermott,  for  dredging,  at  Rock's  Bridge,  at  12.16  per  cubic  yacd,  ^85, 500. 
Eayineera. 
Chibf  of  ExoursBBS. 
Begorts,'80,  68;  '81,72,77;  '82,  72,77;  '83,  67;  '84,  74;  '85,  61;  '86,.61;  '87, 

t  JBirOCinUIBft  IK  -GUABOK.' 

Col.  G.  Thorn,  1871-'cf3.    Reports, '80,  343;  '81,  511 ;  '82,^0,  532. 
Maj.  C.  W.  Raymond,  1883-'86.    Reports,  '83,  439;  ^84,  500;  '85,  499. 
Lieut.  Col.  G.  L.  GiUeapie,  1886-'--«    Refports,  '86,  560;  '87,  493. 
Assistant. 
8.  Haagensen.    Report,  '82,  535-544 ;  '83,  441. 
OMnUlons. 
l879-'d0.  Improvement  of  channel  at  and  below  the  upper  and  lower  falls,  '80,  344. 
1880-'81.  l;Mi  cubic  yards  rock  removed  from  Gangway  Rock,  North  Rooks,  and 
from  channel  at  Lower  Falls;  also  removal  of  sunken  piers  and  wrecks  from 
Newburyport  Harbor  and  deepening  the  channel  by  dredging  at  the  Lower 
Falls  Rock's  Bridge,  '81,  512. 
1681^82.  Completion  of  the  removal-of  South  Gangway  Rock  to  9  feet  depth  and  of 
South  Badger  Ledge  and  North  Spur  Rocks  in  part  to  depth  of  10  feet,  '82, 511. 
18d2-'83.  Breaking  up  and  removal  of  South  Badger  Ledge  and  partial  removal  of 

North  Rock,  ^83,  440. 
1863-'84.  Removal  of  North  Rock  to  a  depth  of  9  feet,  '84,  500. 
ld84-'85.  1,056  cubic  yards  bowlders,  g|»vel,  and  olay  removed  by  dredging  from 

channel  at  Rock's  Bridge,  '85.  500. 
1885-'87.  No  operations  for  lack  of  funds,  '86,  561;  '87,  494. 
Physical  Characteristics. 
Description  of  river  from  Lawrence  to  Manchester,  '82,  532, 

Plans. 

By  Col.  Thom,  1881,  for  an  improvied  channel  from  the  head  ef  Mitchell's  Falls  at 
Lawrence,  21^  miles  above  the  mouth  of  the  river,  to  Manchnster,  N.  H.,  a  dis- 
tance of  70  miles  above  the  mouth,  by  rock  removal  and  dredging^  with  looks 
and  canal  walls  ou  the  section  of  river  between  Nasboa  and  Manchester,  N.  H. 
Estimated  cost,  $548,000,  exolnsive  of  the  cost  of  new  canals  and  looks  at 
Lawrence  and  Lowell  or  the  cost  of  adapting  the  present  ones  to  the  purpose 
of  navigation,  '82,  533,  534,  539,  541. 
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MJBBenKAC mVBll,  RIA88.-Goiiti&iied. 

Projects. 

Between  1828  and  1834,  inclasire,  $60,366.72  were  Approoriated  fofr-  the  reoMTiA  of 
a  sand-bar  «od  the  ooostraotiMi  of  a  breakwater  at  the  month  of  the  river. 

The  originftl  piojeot,  1869;  proposed  the  removal  of  ebstraotione  from  tii»  npper 
and  lower'  £aU»  ef  Gaogwrry  Rock,  the  Boilen,  and  a  wreck  newr  the  month. 
Estimated  cost,  $69,025,  '69,  421 ;  '70,  469-473 ;  '76,  i,  166 ;  '86^  61. 

In  1874  the  project  was  extended  to  incinde  the  removal  of  rooks  at  Deer  Island 
and  at  Bock's  Bridge  and  Little  Currier  Shoal,  so  as  to  give  channel  depths  at 
ordinary  high  water  as  follows:  From  month  to  Deer  Island  Bridge,  1<»  feet; 
thence  to  Haverhill  Bridge,  12  feet ;  thence  to  foot  of  Mitchell's  F»ll8»  10  feet; 
thence  to  head  of  Upper  Falls,  4^  feet.  Estimated  eoet,  including  project  of 
1869,  $147,000,  '76,  i,  165;  '86,  61 ;  '87,  494. 

Project  completed  in  1884  under  an  aggregate  appropriation  of  $167,000,  when  it 
was  estimated  that  $26,000  additional  would  be  required  fbr  the  ihrthet  im- 
provement of  the  river  between  Plumb  Island  Light  and  Lawrenoe,  -'82.  534, 
541 ;  '84,  501 ;  *86,  561 ;  '87,  494. 


From  Lawrence  to  Manchester  ordered  by  act  of  March  3,  1881,  '81,  77; '  Biade 
under  direction  of  Col.  Thom,  1881,  '81, 53:^.    At  Rock's  Bridge,  made,  1888,  ^83, 


niCHIGAlV  CITT  WAVtWOm,  llff9.^DiPROTBMBST  or. 

(Continued  f^m  Vol.  I,  p.  302.) 
▲Mropriatloiiti« 

OCTBR  harbob: 

1836-'79 $679,888.92 

1880 40, 000. 00,  •80,  2005, 

1881 20,000.00, '81,2185. 

1882 60, 000. 00, '83,  1801. 

1884 40,000.00, '85,2089. 

1886 54,375.00,^86,  1775- 

Total 894,263.92 

1888 90,000.00,  act  of  August  11, 1888. 

IKNBR  harbob: 

1880 $15, 000. 00,  •80t  2006. 

1881 ^,,..  25,000.00, '81,2196. 

1882 20, 000. 00, '83. 1803. 

1884.^ 10, 000. 00, '85,  2090. 

1886 1,875.00,  *86,  1776. 

Total 71,875.00 

1888 5,000.00,  act  of  August  11, 1688. 

Total  Of  outer  and  inner  harhor,  $966,138.92. 
Commerce. 
Vessels  ^recked  at  or  near  Bfichigan  City,  '82»  2269. 
Increase  in  commercial  receipts,  %2,  2272. 
Centracts. 
1879.  A.  8.  Packard,  for  timher,  '80,  2005. 

1881.  N.  Colbert,  for  dredging,  at  18  cents  per  cubic  yard«  '81,  2193. 
1883.  A.  H.  Petrie  &  Co.,  for  timber,  '83, 1799.    Haskell  &  Barket  Car  Company, 
for  iron,  '83,  1799.  » 

1886.  J.  M.  Allmendinger,  for  oak  timber  $  A.  H.  Petrie,  for  pier  timber  and  plaok; 
S.  D.  Kimbark,  for  iron;  Leathern  &  Smith,  for  piles;  and  Chicago  and  Le- 
mon t  Stone  Company,  for  stone,  '87,  2205. 
Bngrineers. 

CHIBV  of   ENGnnESBfl. 

B^rts,  '80,  212;  '81, 287;  '82, 282,  2262, 2270;  '83, 290,'  '84, 292;  '83, 322;  '87, 

Board  op  ENonncBRS. 
Convened  at  Michigan  City  July  6, 1880,  by  8. 0.  No.  83,  C.  of  E.,  to  teport  upon  hm- 
provement  of  Hichizan  City  Harbor.     Beport,  '81;  2187.    (lJt%]8.  Gouaton, 
Robert,  Smith,  and  Lydeckor.) 
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B  Bffiaeerft—Continued. 

C«i&¥«iied  ftt  Milwjuikee.  Wis.,  M^y  U2, 1882,  by  8. 0.  No.  19,  C.  of  £. .  toiepoH  upon 
pn^Jeoto  by  Mi^.  Smitii,  for  breakwater  and  oompletiou  of  oater  harbor.  Be- 
port,  '82,  USt&i.    (Uais.  HoiutOD,  Robert,  Smith,  and  Lydecker.) 

EXQINBBSfl  IN  CHAaOB. 

Unj,  J.  A.  Smith,  187a.'85.    Beporte,  *0O,  S003;  *ai,  2183,  2186,  2190 ;  *aa,  8267, 

2260,  2263,  2267 ;  '83,  1797 ;  '84,  1965. 
Capt.  D.  W.  Lookwood,  1885-'--.    Beporte,  '85,  2068;  '86, 1774;  '87,  2202. 
Op«ratloiis«    • 
1879-^80.  Oater  haibor :  Six  ortbe  snnk  in  exteooion  of  breakwater  and  300  linear 
feet  of  enperBtmotore  bnilt;  alao  repaixB  tu  piera,  '80^  2008.    Inner  harbor: 
77.287  onbic  yards  material  dredged,  '80,  2006. 
1880-'81.  Oater  harbor:  Breakwater  extended  150  ftet  on  pile  foondation;  5,924 
oobio  yards  material  dredged,  '81,  2183.    Inner  harbor:  58,224  oabie  yards 
material  dredged  by  city,  '81,  2193. 
1881-^82.  Oater  harbor:  Breakwater  extended  200  linear  feet;  extensive  lepalve  to 

Siers ;  stone  soows  bnilt  and  oribs  framed,  '82,  2257, 2258, 2259.    Inner  natbac: 
2,189  eabic  yards  material  dredged,  '82,  2270. 

1882-^83.  Outer  harbor :  150  linear  feet  crib-work  bnilt ;  6,504  cnbic  yards  material 
dredged;  repairs  to  plant,  breakwater,  and  pier,  '83,  1798.  Inner  harbor: 
111^500  cnbio  yards  material  dredged,  '83, 1802. 

1863-'84.  Oater  harbor :  100  linear  feet  crib- work  with  saperstrnctare  added  to  east 
breakwater;  piers  and  breakwater  repaired,  '84,  1%5,  1966.  Inner  harbor: 
116,465  eabio  yards  material  diedged,  '84. 1069. 

1864-^85.  Outer  harbor:  End  wall  of  west  harbor  pier  rebuilt;  one  crib  sunk  in 
extension  of  new  breakwater  pier ;  18,370  cubic  yards  material  dredged,  '85, 
2088.    Inner  harbor :  21,890  cubic  yards  material  dredged,  '85,  2089. 

1885-^86.  Outer  harbor:  50  linear  feet  crib- work,  with  soi^erstmctare  placed  in 
extension  of  breakwater  pier;  break  in  south  wall  repaired ;  two  new  course 
of  superstructure  added  to  west  pier;  extensiye  repairs  to  plant,  '86,  1774. 
Inner  harbor :  27,205  cubic  yards  material  dredged,  '86,  ITTO. 

188&-'87.  Bepairs  to  west  pier,  '87,  2202. 
Plaas. 

By  Mi^.  Smith,  1882,  for  a  modification  in  the  ooDStruction  of  the  remaining  166 
inner  feet  of  the  eastern  end  of  the  breakwater  and  also  the  construction  of  an 
outer  breakwater  northwest  of  the  existing  harbor  entrance,  '82,  2260-2264. 

(Bee  also  Pbojieots.) 
Projects. 

Work  at  this  harbor  was  commenced  by  the  United  States  in  1836.  Between  this 
date  and  1852 1156,203.92  were  appropriated,  inclnding  relief  claims,  and  applied 
to  dredging,  crib  construction  i£b  the  entrance  to  the  harbor,  and  the  oommence- 
ment  of  a  oreakwater  eoyering  the  entrance,  '67,  98;  '76,  ii,  447;  S.  Doc.  42^ 
35th  Cong.,  1st  sess.,  pages  74,  175. 

In  1866  previous  constructions  had  practically  disappeued  by  deci^  and  destrac- 
tion,  when  the  work  was  resumed  under  an  appropriation  of  |75,000,  with  Uie 
proviso  that  it  was  to  be  available  when  $100,000  had  been  expended  by  the 
Michigan  City  Harbor  Company,  '67,  23,  96, 100.  Between  IBOS  and  1870  the 
project  proposed  the  formation  of  a  channel  of  entrance  12  feet  deep,  to  be  ob- 
tained by  pier  extension  and  dredging,  '67,  95,  97 ;  '68,  32,  112-117;  '69,  28; 
'70,  97. 

Between  1866  and  1869,  inclusive,  |131,185  wss  appropriated.  In  1870  the  project 
was  adopted  for  deepening,  by  dredging,  the  inner  narbor  to  the  railroad  bridge, 
'70,  97. 

In  1870  a  Board  of  Engineers  recommended  the  construction  of  an  enter  harbor  and 
the  deepening,  by  dredging,  of  the  basin  to  a  nniibrm  dwth  of  14  feet,  at  an 
estimated  cost  of  $324,421.40,  '70,  125;  '76,  ii,  449;  '77,  898;  '78,  ll£»:  '79, 
1592;  '80, 2006.    Between  1870  and  1879,  inclusive,  $3^,500  was  appropriated. 

In  1879  the  project  of  1870  for  deepening  the  inner  harbor  was  modified  so  as  to  ex- 
tend it  further  up  Trail  Creek,  for  a  width  of  120  feet  and  depth  of  15  feet,  '79, 
1593. 

In  1880  a  Board  of  Engineers  recommended  the  extension  of  a  pier  400  feet  long  from- 
the  west  end  of  the  breakwater,  at  right  angles  thereto,  and  a  second  pier  300 
feet  long  and  300  feet  to  the  west,  the  west  extension  to  be  connected  with  the 
outer  end  of  the  existing  west  pier  by  fender  piling ;  also  the  removal  of  the 
old  east  (river)  pier  to  a  point  1,100  feet  south  of  the  inner  face  of  the  break- 
water, and  the  extension  of  the  breakwater  eastward  to  close  the  opening  pro- 
posed at  the  northeast  angle  of  the  harbor  in  1877,  '81,  2188 ;  '82,  £^63. 
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Projects  —Continued. 
The  Board  of  Engiaeen  of  1882  approved  of  Maj.  Smith's  plan  for  a  masonry  and 
concrete  superstmotare  on  the  remaining  east  166  inner  feet  to  be  bnilt  in  com- 
pletion of  the  breakwater ;  also  the  plan  for  an  exterior  breakwater  2,000  feet 
m  leneth  and  oovering  the  entrance  to  the  harbor  from  northerly  and  north- 
«asterfy  gales,  with  the  nltimate  removal  of  aboot  500  feet  of  the  existing  west 
pier  at  harbor  entrance,  '82,  2264,  2266,  2270. 
Between  1880  and  1886,  inclusive,  ^j24,375  was  appropriated  for  the  oater  and 
#71,975  for  the  inner  }iarbor,  when  it  was  estimated  that  |395,625  wonld  be  re- 
quired for  the  completion  of  the  former  and  |3, 125  for  the  latter,  '86^  317. 
Surveys. 
Maps. 
W),  2006;  'ai,  2166;  '8S,  2S70. 


MIDDLE  FORK,  KT.— (See  Kbivtuckt  BnrsB. 


llIIDDLliFOIftT*  Ome--SuKVST  for  ice-harbor  at. 

Commerce* 

Benefit  to  commerce  from  ice-harbors,  '84,  1703. 
Eng^loeers. 
Chief  of  Ekoinbkrs. 

Report,  '84,  263. 
Enoinkkr  in  Chargk. 

Lieut.  Col.  W.  £.  Merrill.    Beport,  '84,  1707,  1708. 

A8SI8TAKT. 

E.  J.  Carpenter.    Report,  '84,  1709. 
Plans. 

By  Col.  Merrill,  for  fonr  ice-breakers  at  Hiddleport,  at  an  estimated  cost  of  f9,500; 

bnt  il  is  considered  that  the  exact  location  of  ice-harbors  should  be  left  to  the 

discretion  of  the  Chief  of  Engineers,  '84,  1708,  1710. 
Sarveys. 
Ordered  by  act  of  August  2,  1882.    Made  under  direction  of  Col.  Merrill,  '84, 1708 


MILFORD  HARBaB,  COlflir.— Iicprovbmekt  of 

(Continaed  from  Vol.  I,  p.  304.* 
Appropriationfu 

1874-^9 $28,000 

1880 5,000,  '80,  458. 

1882 5,000,  f8S,  615. 

1888 5,000,  act  of  Angost  11,  1888. 

List  of  appropriations,  1872-'86,  '86,  641  ;^87,  605. 
Contracts. 
1880.  J.  M.  Seward,  for  dredging,  at  17  cents  per  onbic  yard,  '81,  600. 
1882.  H.  J.  Lewis,  for  dredging,  at  14i  cents  per  cubic  yard,  '83,  518;  '84,  649. 
Enffineers. 
Chief  of  Enqinkers. 

Reports,  '80, 78;  '81, 92;  '82,  03,  97;  '83,  89;  '84,  95;  '85,  84;  '86,  85;  '87,  48. 
Enginbrbs  in  Charge. 

Maj.  J.  W.  Barlow.  1874-'83.    Reports,  '80,  457 ;  '81.  598 ;  '82,  614,  632. 

Lieut.  Col.  W.  McFarland,  1883-'86.    Reports,  '83,  517;  ?84,  648;  '85,  648. 

Lieut.  Col.  D.  C.  Houston,  1886-'—.    Eeports,  '86,  640 ;  '87,  604. 

A88I0TANTB. 

W.  A.  Peck.    Report,  '81,  600. 
H.  N.  Babcock.    Report,  '82,  633. 
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Operatiotts. 

1879-^.  47,156  onbie  yards  dredged  from  ohaiuiel  aX^ve  and  below  the  long  Jetty ; 

250  linear  feet  oi  Jetty  bnilt  at  Barnes's  Poiat,  '80,  457. 
188(M81.  27,068  enbic  yards  dredged  from  vicinity  of  Town  and  Merwin  wbarTes, 

*SX  598* 
1881-^8il  Bnryey  for  breakwater  off  Welch's  Point,  '82,  614,  632.    Original  pxojeet 

oompleted,  '84,  96 ;  '86,  641. 
1882-^83.  10,819  enbio  yards  dredged  ttom  ohannel  below  Merwin's  Wharf^  '83,  517. 
1883-^84.  20,049  onbio  yards  dredged  from  channel  below  Merwin'^  Wharf,  '84,  64a 
1884-^87.  ;No  operations.for  lack  of  ^unds,  '85, 648;  '86,  ^41 ;  '87,  605. 
Plans. 
By  Mi^.  Barlow,  1882,  for  the  protection  of  local  commerce  by  the  constrootion 

of  a  breakwater  from  Welch's  Point.    Estimated  cost,  $87,000,  'Q8,6l4r  632^634; 

'85,648. 

Projects* 

By  Ifig.  Warren,  1872,  for  a  breakwater*  extending  fh>m  Welch's  Point  abont  890 
feet  long ;  protection  of  blnffs  from  erosion  on  east  shore  of  harbor  by  means 
of  smimjetties:  dredging  a  channel  across  the  bar  at  the  month  of  the  Wepan- 
wog  Kiver  100  leet  wide  and  4  feet  deep ;  constraction  of  a  jetty  abont«550  feet 
long  on  east  side  of  channel  to  aid  the  action  of  the  tide  and  to  prevent  the 
dredged  area  from  refilling.  Estimated  cost,  |85,000,  '73,  1043,  1044 ;  '74,  ii, 
260;  ^86,  640. 

The  project  except  the  breakwater  was  oompleted  in  1881  nnder  aggregate  appro- 
priations of  $33,000,  when  Mi^-  Barlow  proposed  the  formation  of  a  dredji^ed 
channel  through  the  bar  at  the  month  of  the  river  from  the  bay  to  Merwin's 
Wharf  100  feet  wide  and  8  feet  deep,  at  an  estimated  cost  of  $11 ,000,  '8X|  599 ; 
'82,  614;  '84,  96;  '86,  641. 
Surveys. 

Ordered  by  act  of  March  3, 1881,  for  a  harbor  of  refnge,  '82,  97.  Made  nnder  direc- 
tion of  M%i.  Barlow,  1882,  '82,  632. 

Maps. 
^82,  614;  '84,  648;  '86,  640. 


MIIiFORD  HAVfilf,  TA«— Examination  of. 

JEng^lneers. 

CuiBV  or  Enqinbsbs. 

Report,  '84,  177. 
Enginkkb  in  Chabgb. 
Oapt.  J.  Meronr.    Beport,  '84, 1053. 
Plans. 
In  1883  Capt.  Meronr  did  not  consider  the  locality  worthy  of  ImproTement  nor  the 
work  a  public  neoessity,  '84, 1054. 

Sarveys. 

Examination  ordered  by  act  of  Augnst  2,  1882.    Made  nnder  direction  of  Capt. 
Meronr  '84,  1053. 


lUIitVAVKEE  BAT,  WIS.— Harbor  of  rbfuob  at. 

Appropriations. 

1881 $100,000,  '81, 2115. 

1882... 100,000,  '82,  2156. 

1884... 85, 000, '84,  1864. 

1886 60,000,  '86^  1680. 

Total 345,000 

1888 70,000,  act  of  August  11.  1888. 

Contmets. 

1881.  J,  W.  Dennis,  crib  construction,  '81,  2115. 

1882.  C.  H.  Starke,  crib  construction,  '83,  1704. 
1884.  C.  H.  Starke,  for  crib  construction,  '85,  2017. 
1886.  H.  B.  Herr,  for  crib  conBtmction,  '87,  2056. 
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nn^WAJOHfi^VAY^  ligiS.-CoutiDyed. 

Gominerce. 

Extent  of  oommeroe  to  be  beneQted  by  Improyement  ftnd  neoeMity  for  harbor  of 
lelnge,  'fl|]l.,  2119. 
Engineers. 
Chief  of  Enoinbbrs. 
Report0/8O, 210 ;  '81,280,2120;  '82,275;  '83,284:  '84^284;  '85,307;  '86,301: 
•87,266. 
Board,  OF.EKQiKxuRa. 
Convened  at  Milwankee,  Wis..  April  20,  1881,  by  S.  0.  No.  2,  C.  of  £.,  to  report 
npon  project  for  harbor  of  reinge,  Milwaukee  Bay,  '81, 21*<^.    (Maj»,  ConuV^k, 
Weitzel,  and  Bobert.) 
Enoineeus  in  Charge. 
Lieat  Col.  D.  C.  Houston,  1880->84.    Beports,  '81, 2113, 2123 ;  '82,  2155 ;  '83, 17g3. 
Capt.  W.  L.  Marshall,  1884^*-.    Beporfes,  '8^  1863:  'Q5,  20Jio;  '86^  1679:  '8*^, 
2055, 2060. 

AWISTANT. 

W.  H.  Bearding.    Beports,  '81, 2114;  '82, 2156.;  '83,  1704;  '84, 1661;  '85»  2017; 
'87,  2058. 
Operations. 

18m>'82.  800  linear  feet  crib- work  built  and  sunk  in  construction  of  north  arm  of 
breakwater,  '88,  2157. 

1882-'83.  200  linear  feet  crib- work  sunk,  completing  J.  W.  Dennis's  contract  for 
1,600  linear  feet  of  substruetnre ;  550  linear  feet  crib  substruclare  sunk  under 
Starke's  contract,  '83,  171^. 

1883-'84.  300  linear  feet  crib- work  sunk  in  extension  of  north  arm  of  breakwater 
and  850  linear  feet  superstructure  built,  '84,  1864. 

1884-'85.  600  linear  feet  of  orib-work  built  and  placed  in  extension  of  breakwater, 
'85,  2017, 

ISSo-'tMi.  One  crib  placed  in  extension  of  breakwater;  1,600  linear  feet  superstruct- 
ure built,  '86^  1679. 

1886-'87.  Five  cribs  placed  upon  stone  foundation  in  extension  of  east  breakwater, 
'87.  2056«    Iigury  to  breakwater  from  ice/87,  2056,  2058. 
Projects. 

By  Col.  Houston,  1880,  for  the  formation  of  a  harbor  of  refnge  in  Milwankee  Bay  by 
an  artificial  harbor  inclosing  a  part  of  Lake  Michigan  within  an  outer  break- 
water of  crib- work  npon  a  random  stone  foundation.  Estimated  cost,  |8t0,000, 
'81,  2117, 2119, 2121.    Becommendations  of  Board  of  Engineers,  '81,  2121, 2122, 

Plan  of  Capt.  Marshall  for  a  concrete  snpfirstrnct^re  faced  with  cast-iron,  '87, 2060. 
Approved  for  trial  by  Board  of  Engineers,  '87,  2061. 
Sttrveys. 

Ordered  by  act  of  June  14, 1880.  Made,  1880,  under  direction  of  MaJ.  Houston,  '81, 
2116. 

Maps. 
'83,  1704;  '84,  1864;  '85,  2016. 


MIlLtVAUKEE  HARBOB,  WIS. -Improvement  or. 

(Continued  from  Vol.  I,  p.  306.) 
Appropriations. 

ItM^Hx $335,987.45 

1880..^ 10, 000. 00, '80,  1935, 

1881 8,000.00/81,2125. 

1882 10, 000. 00, '82,  2158. 

Total '.    363,987.45 

1888 10, 000. 00,  act  of  August  11, 1888. 

Commerce. 

Benefit  of  improyement,  '80,  1935. 
Contracts. 

1879.  Stark,  Smith  A  Co.,  for  dredging,  at  19f  cents  per  cubic  yard,  '80, 1935. 

1880.  Stark,  Smith  A  Co.,  for  dredging,  at  23  cents  per  cubic  yard,  '81,  21^. 

1881.  Stark  &  Smith,  for  pile  protection,  superstructure,  and  repairs,  '81, 2125. 
1886.  H.  B.  Herr  A  Co.,  for  superstructure  reconstruction,  '87,  2062. 


298  INDEX   OP 

Enirinieers. 

Chirf  of  Engineers. 
Reports,  '80,  207,210;  '81,  280;  '82,  276;  '83,  284;  '84,285;  *BS,  306:  '86,  302; 
'87,  267. 
Engineers  in  Charge. 
Lieut.  Col.  D.  C.  Uouston,  1870-'84.    Reports,  '80,  1933 ;  '81,  2124 ;   '82,  2158 ; 

'83  1705. 
Capt.'  W.  L.  Marshall,  1884^—.    Reports,  '84,  1866 ;  '85,  2018 ;  '86,  1680 ;  '87, 
2061. 

AoaTSTANT 

W.  H.  Hoarding.    Reports,  '80,  1934 ;  '81,  2124 ;  '82,  2158 ;  '83,  1706 ;  «4,  1866; 
'85,  2019 ;  '87,  206d. 
Operations. 

1879-^80.  30,000  onbic  yards  material  dredged,  '80,  1934. 

1880~'81.  24,917  cubic  yards  material  dredged,  '81,  2124. 

1881-^82.  Pile  protection  driyeu  along  1,131  linear  feet  of  inner  pier  section ;  lepaks 
to  pile  protection  and  snperstractare,  '82,  2156, 2159. 

1882-'83.  No  operations,  '83, 1706. 

188^84.  Repairs  to  piers,  '84,  1866. 

1884-'(«.  So  operations,  '85,  2018 ;  '86, 1681. 

lH86-'87.  270  linear  feet  of  north  pier  saperstraotnre  rebuilt,  '87,  2062. 
Projects. 

The  improvement  of  the  natural  outlet  of  the  river  was  undertaken  in  1643  by  the 
sinking  of  cribs  out  to  the  10-foot  curve  and  the  dredging  of  a  channel  between 
the  piers,  '76,  ii,  :J85;  '80,  1933. 

The  project  from  which  the  present  improvement  has  grown  was  adopted  in  1852 
and  proposed  cutting  across  the  point  overlapping  the  mouth  of  the  river  at  a 
point  3,000  feet  north  of  the  natural  outlet.  By  the  extension  of  parallel  piers 
about  260  feet  aparii  it  was  proposed  to  maintain  a  Channel  12  feet  deep. 

In  1867  the  project  was  modined  to  provide  for  a  channel  16  feet  deep,  '68,  30; 
•69,  27. 

In  1874  a  stone  superstructure  for  a  part  of  the  north  pier  was  adopted,  '74,  i,  151 ; 
'75,  i,  211;  '77,  869.  Since  that  date  the  project  has  been  completed  l^the 
formation  of  a  channel  18  feet  deep  by  an  aggregate  of  appropriations  from  1852 
to  1882  of  $313,587.45,  and  expenditures  of  the  city  of  Milwaukee  amoanting 
to$321,:{55.66, '82,  276. 
Snrireys. 

Soundings  between  harbor  piers,  '83, 1706. 

Maps. 
'84,  1866. 


nilNOO  CREEK,  S.  €•— Survky  of. 

[|5,000  appropriated  by  act  of  August  11, 1888.] 
Eni^ineers. 
Chief  of  Engineers. 

Report,  '87,  139. 
Engineer  in  Charge. 
Capt.  W.  H.  Bixby,  1887.    Report,  '87,  1106,  llOa 
Physical  Characteristics. 

Description,  '87,  1106. 
Plans. 
Bv  Capt.  W,  H.  Bixby,  1887,  for  impro.vement  of  creek  by  removal  of  snags,  Ion, 
trees,  and  similar  obstructions,  over  a  distance  of  31  miles,  at  a  eestof  416.^. 
'87,  1108. 
Surveys* 
Ordered  by  act  of  August  5,  1886.    Made,  1887,  under  direction  of  Capt.  Bixby,  '87, 
1108. 


nUNISCEOlVOO  CREEK,  IV.  T.—Scbyet  of  outlkt. 

Commerce. 

Commercial  statistics,  '84,  715, 
Engrineers. 

Chief  of  •  Engineers. 
Report,  '84,  106. 
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mmSCENOlfCM  CRSSK,  N.  ¥.-CoiiUtiiied. 

Ettgineers— Continued. 
Enginber  IK  Chakqe. 
Col.  J.  Newton.    Report,  '84,  714. 
Plans. 
By  Col.  Newton,  1883,  for  the  formation  of  a  channel,  by  dredging  and  dike  con- 
Btrnctiou,  10  feet  deep  at  low  water,  lea^llng  from  the  creek  to  the  channel  of 
the  Hudson  River.    Estimated  cost,  |93,400,  '84,  715. 
Surveys* 
Ordered  by  act  of  Angnst  2, 1882.    Made  nnder  direction  of  Col.  Newton,  '84,  714. 


Mllf If ESOTA  RIVER,  MUVN.-^Improvement  of. 
(Continued  from  Vol.  I,  p.  308.) 
A  ppropriatioiis. 

1867-'79 $117,500 

1888 , 10,000,  act  of  Aagost  11, 1888. 

Statement  of  appropriations,  '87,  1711. 
Eiiffineers. 

Chief  of  Engineers. 
Reports,  '80,  181,  183 ;  '81.  243,  247 ;  '82,  239 ;  '83,  247 ;  '84,  247,  250 ;  '85,  270; 
'86,260;  '87,227-229. 
Engineer  in  Charge. 
Mai.  C.  J.  AUeD,  1878-'—.    Reports,  '80,  1582;  '81,  1754,  1831:  '82, 1819;  '83, 
1447;  '84,  1609,  1637;  '85,  1741;  '86,  1494;  '87, 1710. 
Assistants. 
J.  B.  Parkinson.    Report,  '81,  1754. 
R.  Davenport.    Report,  '84,  1633,  1638. 
Operations. 
187a-'87.  No  operations  for  lack  of  fnnds,  '80, 1582 ;  '81, 1754 ;  '82, 1819 ;  '83;  1447; 
'84, 1609 ;  '85,  1741 ;  '86,  1494 ;  '87, 1710. 
Physical  Characteristics. 
Effect  of  freeliets,  '81,  1755. 
Rate  of  river  erosion  at  Belle  Plain,  '81,  1832. 
Drainage  area  of  source  of  river,  '84,  1^. 
Plans. 
By  MaJ.  Allen,  1682,  for  increasing  the  low- water  discharge  of  the  river  by  additions 

from  a  reservoir  system  at  Big  Stone  Lsike. 
Mi^.  Allen  considers  that  the  commerce  of  the  Minnesota  River  would  not  warrant 
the  expense,  '84,  1632. 
Projects. 
The  project  nnder  which  operations  have  been  carried  on  since  the  d»te  of  the  first 
Appropriation  in  1867  was  the  removal  of  snaffs,  trees,  rock,  and  bowlders  iVoui 
the  chiftnnel.    From  1867  to  1879,  inclusive,  $117,500  was  appropriated  and  ap- 
plied towards  this  project,  '67,  259  j  '80, 181 ;  '86, 1496. 
The  project  of  1867  for  the  permanent  improvement  of  the  river,  modified  by  the 
surveys  of  1874-'75,  proposed  a  slack- water  navigation  from  the  mouth  to  South 
Bend,  116  miles,  by  means  of  canals,  looks,  and  dams,  at  an  estimated  cost,  in- 
cluding $34,585. 10  for  clearing  the  river  of  obstructions,  of  $733,868.63,  '67,  260; 
'75,  i,  364 ;  '86, 261 ;  '87, 1710.    Of  this  estimate  $30,000  was  expended  between 
1875  and  1879  in  clearing  the  river  of  obstructions,  '86,  1496. 
fifnrveys. 
Near  Belle  Plain  ordered  by  act  of  June  14,  1880,  '80,  163.    Made  under  direction 

of  Mi^.  AUen,  1880,  '81,  1831 ;  '84,  1637. 
At  the  source  of  the  river  ordered  by  act  of  August  2,  1882,  '84,  250.    Made  under 

direction  of  Mig.  Allen,  1882,  '84,  1632. 
Examination  ordered  by  act  of  August  5, 1886,  with  a  view  to  improvement  by  locks 
and  dams,  '87,  239. 


Mllf  TOlt  POllf  T,  ILL.    (See  Caps  Girardeau,  Mo.) 
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MISPIILLION  CRKBK,  DEI#«— iMrROVEMSMT  of. 
(Con tinned  from  Vol.  I,  p.  310.) 
Appropriations. 

1879 13,000 

1880 4,000,  '80,  589. 

1881 3, 500, '81,  786. 

1882 3, 000,  •82,  769. 

Total 13,500 

1888 3,500,  act  of  Anguat  11, 1888. 

Statement  of  appropriations,  '87,  834. 
Commerce. 

Benetit  of  improvement,  '82,  769. 

Contracts* 

1879.  American  Dredging  Company,  for  dredging,  at  35  cents  per  cabio  yard,  *80^ 
5b9. 

1880.  American  Dredging  Company,  for  dredging,  at  45  cents  per  oabio  yard,  *BXp 
785. 

1881.  F.  Pidgeon,  Jr.,  for  dredging,  at  43  cents  per  cnbic  yard,  '81,  786. 

1882.  F.  Pidgeon,  for  dredging,  at  43  cents  per  cnbic  yard,  '82,  769.    American 
Dredging  Company,  for  dredging,  at  44  cents  per  cnbic  yard,  '83.  635, 

Enirineers. 
Chikf  of  Enoinekrs. 
Reports,  '80,  95 ;  '81,  123, 129;  '82,  121, '83,  121;  '84,  131;  '85,  130;  '86^  127; 
•87,  90. 
Engineers  in  Charge. 
Col.  J.  N.  Macomb,  i879->'8l.    Reports,  '80,  587;  '81,  785. 
Capt.  W.  Lndiow,  188l-'82.    Report,  '82,  768. 
Lient.  Col.  O.  Weitztl,  1882-'84.    Report,  '83,  625. 
Maj.  W.  H.  Hener,  lt^b4.    Report,  '84,  829. 

W.  F.  Smith,  U.  S.  Agent,  1884-'-.    Reports,  '85,  878;  '86^  861;  '87,  833. 
Assistant. 
J.  N.  Odiome.    Report,  '83,  626. 
Operations. 
1879-'80.  7,340  cnbic  yards  material  dredged,  '80,  588. 
1880-'81.  7,580  cubic  yards  material  dredged,  '81, 785. 
1881-'H2.  6,343  cubic  yards  material  dredged,  '82,  768. 
1882-'83.  5,720  cubic  yanls  material  removed,  '83,  626, 
1883-'87.  No  operations,  '84,  829 ;  '85,  878 ;  '86,  861 ;  '87,  833. 
Projects. 
By  Col.  Macomb,  1879,  for  tbe  formation  of  a  low-water  channel  from  Milford  to 
the  bar  at  the  mouth,  6  feet  deep  and  40  feet  wide,  with  repairs  to  existUig 
pile  structures  at  the  mouth  so  as  to  prevent  littoral  sand  drift.    Estimated 
cost,  110,000,  '79,  467. 
By  Lieut.  Col.  Weitzel,  1883,  for  4-foot  low-water  channel  through  bar  at  month. 
Estimated  cost,  $.55,000,  making,  together  with  $3,500  for  completion  of  ^rmer 
project,  $58,500,  '83,  625,  626. 

Surveys. 

Ordered  by  act  of  March  3,  1881.    Made,  1882,  under  dizeotioa  of  Capt  Ladlow, 
'82,  760. 


MISSISSIPPI  RITER. 

The  index  for  this  river  is  arranged  un'^cr  tbe  foUowing  titles,  namely c 
MinsiMippl  Illror,  reservoim  at  houicos  of. 
MiMlnaippi  River,  above  the  FalU  of  Saint  Anthony. 
HiBalsaippi  Kiver,  preservation  of  Falls  of  Saint  Anthony. 
Misaistiippi  Hiver,  Mfioker'a  Island  Loak  «nd  Dam. 
Mississippi  Kiver,  from  Saint  Paul  to  Dea  Moines  Kapids. 
Mississippi  Kiver,  ttosA  Des  Moines  Rapids  to  the  month  of  the  Illlnoia  River. 
Mississippi  River,  between  the  months  of  the  Illinois  and  Ohio  rivers. 
Mississippi  River  (Upper),  removal  of  snags  and  obstructions. 
Miasissippi  Kiver  (Lower),  removing  snags  and  wrecks  from. 
MisslBsippl  River,  between  the  month  of  the  Ohio  River  and  the  Head  of  the  Pi 
Mississippi  River,  at  ita  month. 
Miaaiasipiii  Slver,  water-gMifM  «ik 
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HnMIMIBPI  RI^CR— CoDtiQiied. 

Under  the  al»oTe  titlee,  localifclee  for  irbloh  special  appruprlationt  have  been  made  are  ananged 
in  tb^  geegraphical  iwder  tt^m  norUi  to  eoutb.    Taey  inelade  the  following : 
Oattenbnnfa,  Iowa.  Qatnoy  Bav,  111. 

Duboqne,  Iowa.  ^  UaDniMl,  Mo. 

Book  lalaad  flaitMir,  III.  Loaieiaaa,  Mo. 

Andalnsia,  m.  Alton  Harbor,  m. 

Moacatine,  Iowa.  Cape  Girardeau,  Mo. 

BarlingtoD,  Iowa.  Memphis  Harbor,  Teon. 

Fort  Madison^  Iowa.  yicksburjc  Harbor,  Miss. 

Alesondria  Harbor,  Mo.  Nateliez  and  Vidali»Harbon,  Mlsa.  and  La. 

Qnlnoy  Harbor,  HI.  Kew  Orleans  Harbor,  La. 


MISSISSIPPI  RIVER— RflSKRvoiKS  at  sourcks  of. 

(CoDtinned  from  Yol.  I,  p.  311.) 

Apprvpvlatioas. 

187&-79 $45,000 

laBOsnrvev  i      15, 000,  W,  1590. 

lW«,8nrvey ^     75,000,  '80.  1660. 

1881 150,000, -81,  1762. 

188a 300,000, 'Sa.  1831. 

1884 - 60,000/84,1616. 

1886 37,500, '86,  1507. 

Total 682,500. 

1888 12,000,  actof  Aiij?n8tll,1888. 

Statement  of  appropriations,  '86, 1506 ;  '87,  1672. 

€39mHBCFC^« 

Benefits  arising  from  reservoir  system,  '80,  1596, 1611. 

Effect  of  dams  already  bnilt  on  the  low- water  stages,  '86,  1503;  ^7,  1669, 1691. 

Chief  of  Enoikeers 
Reports,  '80,  182;  '81,  245,  246;  'tt,  241;  '83,  24S,  249;  <84,  249;  'SS,  272,  273; 

'86,  263:  ^B7,  224,  1680. 
Board  or  Ekoinbers. 
Const! tated  by  6.  O.  No.  90,  C.  of  E.,  1880,  to  examine  and  report  npon  the  project 

of  Mi^.  Allen  for  a  dam  at  ontlet  to  Lake  Winnibigoshiish.    Report,  '81,  1/63- 

1765.    (Mf^s.  Houston,  Robert,  and  Lydecker  and  Capt.  Allen. ) 
Reconvened  S^teniber,  1882,  to  consider  modifications  proposed  by  MaJ.  Allen 

for  Winnibigoshish  Dam.    Report,  '83.  1471, 1472. 
Mississippi  River  Commission.    Report,  '81,  2747, 2753.    Convened  at  Kew  York 

May,  1887,  to  consider  and  report  upon  the  effect  of  the  reservoir  system  on  the 

river  below  Saint  Panl.    Report,  '87,  1681-1693. 
The  Board  did  not  favor  the  extension  of  the  system  to  Saint  Croix,  Chippewa, 

and  Wisconsin  rivers  at  present,  '87, 1680, 1692.     (Cols.  Casey  and  Abbot,  Lient. 

Cols.  Houston  and  McFarland,  and  Maj.  King.) 
Engineer  in  Charge. 
Mai.  C.  J.  Allen,  1878-^-.    Reports,  '80,  1590,  1659;  '81,  1761,  1766,  1770,  1807 ; 

'82, 1®8, 1833;  '83,  1456, 1473,  1476;  '84,  1614;  '85, 1747,  1749;  '86, 1501,  1507 ; 

'87, 16B6. 

AB0I8TANT8. 

J.  D.  Skinner.    Report,  '80,  1595. 

V.  D.  Limar.    Report,  '80,  1615. 

A.  Johnson.    Reports,  '80, 1624;  '87,  1673. 

J.  D.  Raynolds.    Report,  '80,  1632. 

J.  P.  Frizell.    Reports,  '81,  1765, 1769, 1809 ;  ^82,  1835. 

G.  O.  Foss.    Report,  '81,  1773. 1795. 

W.  8.  Morton.    Report,  '81,  1783. 

R.  Davenport.    Reports,  '81, 1795;  '84,  1530, 1633, 1635. 

C.  Wanaser.    Reports,  '81, 1H02 ;  '82, 1831 ;  '83, 1461. 

J.  B.  Parkinson.    Reports,  '83,  1465;  '84, 1619. 

C.  McClellan.    Report,  V4, 1616. 
E  neroacIiBi^ttCs. 
Inlarioas  eff&ct  on  the  river  arising  from  improper  imponndiug  of  water  by  private 

interests,  '86, 1504;  '87, 1669, 1670. 
Necessity  for  protective  legislation,  '87,  1691. 
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MISSISSIPPI  BITER--Cotttiiiiied. 

For  reserroin  on  MiasiBsippi  Riyer/aO,  1614;  '81, 1768, 1775, 1777, 1781,1789,1791, 

1796  *  '83  1460. 
For  reservoira'on  Saint  Croix  River.  '80, 1603, 1615, 1639, 1^:  'SI,  1781. 

For  reoervoiTB  on  Chippewa  River,  *B0, 1607, 1615, 1748 ;  '81, 1781. 

For  reoervoin  on  Wlsoonsin  River,  '80, 1609, 1615, 1638 ;  '81, 1781. 

For  reservoirs  on  Rock  River,  '81, 1807, 1812. 

For  xeeervoirs  on  Cannon  River,  '84, 1635. 

For  reservoirs  on  Minnesota  River,  '84, 1632. 

For  increasing  height  of  Pokegama  Dam,  '86, 1506. 
Judicial  Proceedlngrs. 

Opinion  of  Attorney-Genoral  relative  to  lands  to  be  overflowed  by  ooii«traction  of 
dams,  '81, 1761. 

Action  of  U.  8.  Commission  in  the  appraiMment  of  lands,  ^82, 1888. 

Action  relating  to  overflowed  lands,  '84, 1617. 

Necessity  for  protective  legislation,  '87, 1691. 
OperatiODs. 

ibdl-'d-i.  Commencement,  by  hired  labor,  of  the  constmotion  of  Winnibigoahish 
Dam,  '82, 18*29, 1831. 

l^dS-'di.  Progress  on  Winnibigoshish  Dam,  oommenoement  of  Leaoh  Lake  Dam, 
and  preparations  for  constmction  of  Pokegama  Dam,  '83, 1455,  1456, 1461, 1464. 
Cost  of  materials  and  labor,  *83, 1463, 1465. 

1883-'d4.  Progress  on  Winnibigoshish,  Leach  Lake,  and  Pokegama  dams;  commeDoe- 
ment  of  Pine  River  Dam  at  ootlet  of  Cross  Lake,  '84, 1614. 

1884-65.  Completion  of  Winnibigoshish,  Leach  Lake,  and  Pokegama  dams ;  prog- 
ress on  Pine  River  Dam  ;  capacity  of  dams,  '85, 1747;  '87,  1668. 

1885-'86.  Progress  on  Pine  River  Dam ;  description  and  capacity  of,  '86, 1502.  Op- 
eration of  Winnibigoshish,  Leach  Lake,  and  Pokegama  dams,  '86, 1503.  Effect 
of  dams  on  low- water  stages,  '86, 1503. 

18d6-'i97.  Completion  of  Pine  River  Dam ;  description  of  dam  and  its  capaoity,  '87, 
1667, 1668,  1674. 
PhiONlcal  Characteristics. 

Rainfall  observations,  '80,  1591,  1600,  1612;  '81,  1778,  1601;  '82,  1834;  '83, 1456; 
'84  16*22. 

Discharge  of  Upper  River,  '80,  1593, 1599;  '81, 1799, 1801, 1808;  '83, 1467;  '84, 1621, 
1627 ;  '87, 1689,  1698. 

Ratio  of  rainfall  to  drainage,  '80,  1591,  1597 ;  '81,  1774,  1780, 1781,  1801, 1807 ;  '83, 
1457, 1469, 

Effect  of  reservoirs  on  river,  '80,  1611 ;  '86, 1503 ;  '87, 1669, 1682, 1685,  1687. 

Drainage  areas  of  npper  river,  '81, 177 J,  1774,  1777, 1790;  '83, 1467;  '87, 1669. 

Borings  at  Gnll  Lake  Dam  site,  '81, 1784. 

Borings  at  Pine  River  Dam  site,  '81,  1788. 

Elevation  of  points  in  Minnesota,  Wisconsin,  and  Dakota,  '81, 1818. 

Eifect  of  temperature  on  velocity  of  discharge,  '83, 1470 ;  '84, 1619. 

Thickness  of  ice,  '84, 1620. 

Depth  on  bars  below  Saint  Paal,  '87, 1694. 
Projects. 

Since  1870  varioas  plans  have  been  propoerd  for  the  improvement  of  the  Mississippi 
River  above  Lake  Pepin  by  a  system  of  reservoirs  at  the  souroes  of  the  Miasis- 
sippi  and  its  upper  principal  tributaries,  by  which  the  flood  water  conld  be  im- 
pounded and  subsequently  discharged  during  the  season  of  low  water,  '70,  ^6~ 
287;  '75,  ii,  441;  '79,  1206-1223. 

In  1880,  following  the  appropriation  of  June  14, 1880,  the  project  of  Mi^.  Allen  was 
adopted,  providing  for  the  collection  of  the  surplus  water  during  winter, 
spring,  and  early  summer^  and  its  svstematic  release  during  the  seasons  of  low 
water.  The  project  provided  for  tne  construction  of  41  reservoir  dams  upon 
the  headwaters  of  the  Mississippi,  Saint  Croix,  Chippewa,  and  Wisconsin  riv- 
ers, at  an  estimated  cost,  exclusive  of  land  damages,  of  $1,809,083.50,  '81,  176L, 
1763,  1770.  17«1,  2748.  2753 ;  '82,  1630 ;  '85,  1749. 

Description  of  dams,  '81,  1763;  '83,  1456,  1472;  '87,  1667,  1678. 

The  Board  of  Engineers  of  1880  approved  of  the  location  and  general  plan  of  the 
dam  proposed  by  Maj.  Allen  at  the  outlet  of  Lake  Winnibigoshish,  on  the  Mis- 
sissippi Kiver,  with  recommended  modifications  in  dimensions  and  consitroc- 
tion,  '81,  1763.     Modifications  adopted  in  1882,  '83.  1472^1474. 

Effect  of  dams  on  low- water  stages,  '86,  1503 ;  '87,  1669,  1682, 1685,  1687. 

Consideration  of  further  extension  of  system ;  Board  of  Engineers,  1887,  do  not 
consider  that  at  present  the  system  should  be  extended  to  the  Saint  Croix, 
Chippewa,  and  Wisconsin  rivers,  '87«  1680,  1690,  1692. 
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Surveys. 

Ataoaroesof  Miaaiwippi,  '80,  1590,  1597;  '81,  1761,  1783, 1862;  '82,  1833.  1835. 

At  sooroes  of  Saint  Croix,  '80,  1601, 1615. 

At  8oaro68  of  Chippewa,  '80,  1607,  1624. 

At  sourceii  of  Wisconsin,  '80,  1609-1632. 

At  sources  of  Rock  River,  '81,  1770,  1»07. 

At  sooroea  of  Cannon  Riyer,  '82,  1833;  '84,  1634. 

At  sources  of  Minnesota  River,  '84,  1632. 

Maps. 

Showing  proposed  sites  of  reservoirs,  '80,  1600. 

Drskinage  area  of  Pine  River  reservoir,  '81,  1790. 

Proposed  location  of  dam  at  Pokeganoa  Falls,  '81,  1800. 

Drainage  area  of  Rook  River,  '81,  1808. 

Showing  progress  on  Winnibigoshish  Dam,  '83, 1456. 


MISSISSIPPI    RIVER    above    the    Falls    of   Saint   Anthony. 

(Except  aESERVoiRS  at  sources  of.) 

(Continued  from  Vol.  I,  p.  313.) 

Appropriations. 

For  appropriations  previons  to  1880,  see  Index,  Vol.  I,  page  313. 

1880 $15,000, '80,  1574, 

1881 10.000,  '81,  1744. 

1882 10.000,  '82,  1804. 

1888 10,000,  act  of  August  11,  1888. 

Statement  of  appropriations,  '86.  1484. 
-Commerce. 

Iiimited  commerce  of  upper  river,  '80,  1573,  1574;  '86,  257. 

Freight  rates  on  upper  river,  '87,  1666. 
Encroachntentau 

Injury  to  works  from  loggers,  '80,  1573;  '81.  1834. 

En§:ineer8« 

Ghiee  otr  Enginbbbs. 
Beporto'80'  178;  '81,  240.  247;  '82,  237;  83,  244;  '84,  245;  '85,  267;  '86,  256; 

^  Engineer  in  Charge. 

Mai.  C.  J.  Allen,  1878-'—.    Reports,  '80,  1572;  '81,  1743,  1832;  '82,  1803;  '83, 
1435 ;  '84,  1597 ;  '85.  1731 ;  '86,  1483 ;  '87.  1664. 
A  flflisT  A?rrs 
B.  Davenport.    Reports,  '8l,  1745;  '82,  1804. 
F.  Terry.    Report,  '83,  1436. 
J.  P.  Frizell.    Report,  '81,  18'35. 
OperaJtions* 
1879-'80.  No  operations,  '80,  1572. 
1880-'81.  Removal  of  bowlders,  snags,  and  trees,  and  construction  of  wing-dams  at 

rapids  between  Aiken  and  Grand  Rapids,  '81,  1743,  1746. 
1881-'&.  Removal  of  bowlders  and  snags  and  conHtruction  of  wing-dams  between 

Aiken  and  Grand  Rapids  above  the  Northern  Pacitio  Railroad,  '82, 1803,  1805. 
1882-'83.  Continuation  of  work  between  previous  limits,  '83,  1435,  1437. 
1883-'84.  Continuation  of  W(M*k  between  previous  limits,  '84,  15yd 
1884>'85.  Removal  of  bowlders  from  Grand  Rapids,  '85,  1731. 
188&-'87.  No  operations  from  lack  of  funds,  '86,  1483;  '87,  1664. 
PJHysical  Charactertetics. 

Discharge  of  upper  river,  '81,  2744;  '82,  1807. 
Drainage  basin,  area  of  upper.  '81,  2743. 
Slope  of  river,  '81,  2744. 
Caving  banks,  '87,  1664. 

Plans* 

By  Maj.  Allen,  1880,  for  the  passage  of  Sank  Rapids,  Minn.,  by  means  of  a  look  and 
dam.    Estimated  cost,  from  $461,000  to  |647,000,  '81,  1833.  1836. 

Projects* 

By  AiAj.  Farquhar,  1874,  for  the  improvement  of  the  river  between  Miuueapolis  and 
Saint  Cloud  to  a  depth  of  5  feet,  by  the  removt^l  of  sand,  gravel,  and  bowlder 
bars,  and  the  ooostouotion  of  wing-dams.  Estimated  cost,  f  144,667,  '75,  i,  359; 
ii,  449-452 ;  '86, 1483 ;  '87,  1664. 
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ProJectS'-Con  ti  Diied . 

Tb6  appropriatibtitt  of  $45,600,  made  l874-'76,  were  expended  on  tbls  pioj«ct,  '79, 
1 166  •  '80   1572. 

Siuoe  IBdO  operatioDii  have  been  carried  on  under  the  projeot  for  the  iBiprchrement 
of  tbe  river  between  Aiken  and  Grand  Rapids,  165  miles,  by  the  removal  of 
anass,  trees,  and  bowlders,  and  the  oonstrnction  of  wing-dams,  so  as  to  afford  3 
feerdepth  during  low- water  stages.  The  estimated  cost  for  this  improvement 
from  Coaradi's  Shoals  to  Grand  Bapid8,'252  miles,  was  f54,127.50,  '75,  ii,  450- 
453 ;  '80,  1573 ;  '86,  1484 ;  '87,  1664. 

8iirweys« 

At  Sank  Rapids,  Minn.,  ordered  by  act  of  Jone  14,  1880,  '81,  247.    Made  under 

diz^Uon  of  Mtg.  Allen,  1880,  ^81,  1832. 
Mafs. 

Moose  Rapids,  '81, 1746. 

Sandy  Lake  Rapids,  '81, 1746. 

Ox  PortMe  Rapids,  '81, 1746. 

Crooked  Rapids,  '81,  1746. 

Pine  Rapids,  '81, 1746. 


ISISSISSIPPI  JEHTSR-^Prbskrvation  of  thb  Falls  of  Saint  Anthony. 

(Continued  from  Vol.  I,  p.  314.) 


[870-';9 1580,000 

1880 10, 000, '80,  1567. 

1881 15,000,  '81.  1741. 

IQ»2 25, 000, '82,  1801. 

1884 10, 000, '84,  1597. 

Total 640,000 

List  of  appropriations  from  1870  to  1886,  '86, 1482 ;  '87, 1661. 
Encroaehments* 

Of  mill  owners  and  others,  '82,  936,  1800;  '83,  1432:  '84,  1596;  '85,  1722,  1729. 
Danger  to  works  of  United  States  by  inseonre  condition  of  TiriTate  dam.  '85, 1783, 
1727. 
Kngkneern* 
Chief  of  Enginbers. 
Reports,  '80,  178 ;  '81,  239 ;  *82,  236 ;  '83,  248 ;  '84,  244 ;  '85,  266,  17^ ;  ^6, 
255 ;  '87,  223. 
Board  of  Enginbers. 
Constituted  by  S.  O.No.5,  C.  of  £.,  1886,  to  examine  and  report  npon  |yrobable 
effect  of  proposed  bridge  at  Minneapolis  npon  Works  of  the  United  States  for 
the  preservation  of  the  falls.    Report,  '86,  2111-2116.    (Tiient.  Col.  Poe,  Mi^s. 
Mackenzie  and  Allen.) 
Engineer  in  Charge. 
Maj.  C.  J.  Allen,  1878^—.    Reports,  '80,  1565,  1568;  '81,  1739;  '82, 1800;  '83, 
1431 ;  '84,  1596 ;  '85,  1721, 17!^ ;  '86,  1479  ;  '87, 1660. 
Assistant.  • 

R.  Davenport.    Report,  '85,  1725. 
I^eyal  Proceedings. 
Against  J.  B,  Bossell,  for  encroachments  on  Grovemment  works,  *82,  296, 1800 ;  *B5, 
1729. 
Operations* 
History  of  past  operations,  '85, 1722 ;  '86, 1480. 

1879-^80.  Coustmction  of  log  slnice  at  westerly  end  of  apron  and  protection  and  re- 
pair of  toe  of  apron,  '80,  1565, 1568,1570. 
188<P81.  Repairs  to  apron  by  cribs  placed  at  lower  end,  '81,  1740. 
1881-82.  Preparations  for  repairs  to  apron,  '82,  1800. 
1882-'83.  Repairs  to  apron  in  progress,  '83,  14^^. 
1883-'84.  No  operations  for  lack  of  fnnds,  '84,  1596. 
1834-'85.  Repairs  to  aprons,  '85,  1723. 
1885-'87.  No  operations  for  l&ck  of  fnnds,  '86,  1482;  '87, 1662. 


RIVERS  AND   HARBORS.  305 

iniSISMSiPPi  HIVBB-CoBtmiie4. 

Physical  Characteristics. 

Low-water  discharge  at  Mioneapolis,  '81, 1743. 
Deseriplion  of  falls,  '86.  1460 ;  '87,  1660^ 
Rate  of  receasioD,  '86,  14H0;  '87,  1660. 
Plaos. 

In  1885  Maj.  Allen  proposed  extending  the  main  apron  in  front  of  Farnhaiu  A 
liOY^oy's  Dam,  removal  of  a  part  of  a  point  of  rooks  in  the  river,  oontinaiag 
the  line  of  submerged  cribs  across  the  bed  of  the  river  at  the  toe  of  the  apron, 
and  repairing  the  main  and  east  apron.  Estimated  cost,  |210,000.  '85,  17S4, 
1727;  '86,  1481. 

Private  and  Corporate  "WorU. 

Tnnnel  between  Hennepin  and  Nicollet  islands  bnilt  by* mill  owners  in  1868.  '85, 
1722 ;  '87,  1660. 

Expenditares  by  citizens  of  $334,000  to  arrest  threatened  destmotion  of  foils,  'BS, 
1722. 

Danger  to  works  of  United  States  arising  from  insecni^  private  dam,  *B5,  1723, 
1727,  1730. 

Proposed  constmction  of  stone  bridge  jnst  above  the  falls,  '86,  1481,»S111. 
Projects. 

Previous  to  the  adoption  of  the  project  of  1874  $200,000  had  been  appropriated  and 
applied  towards  closing  the  tnnnel  between  Hennepin  and  Nioollet  islands  by 
timber  and  masonry  bulkheads  and  the  tilling  of  the  upper  part  of  the  tnnnel 
with  clay  and  pnddle,  '71,  257-294;  '72,  297;  '73,  408-410:  '74, 1,  277;  '85, 
1722. 

The  project  of  1874  provided  for  the  construction  of  a  concrete  dike  across  the  river 
and  underneath  the  limestone  ledge,  the  construction  of  Hooding  or  rolling 
dams  to  protect  the  upper  surface  of  the  ledge,  and  the  constmction  of  a  timber 
apron  and  wings  to  prevent  the  recession  of  the  crest  of  the  falls,  '74,  i,  284; 
'76,  i,  699 ;  '85,  1722;  '86.  255,  1480.  The  estimated  cost  was  $419,792,  '74,  i, 
285.  Increased  in  1876  to  $529,726.31,  '76,  i,  700 :  '78, 726.  Rednoed  in  1884  to 
original  estimate,  '84,  1496;  '86, 1481.  The  dike  was  completed  in  1876  and 
remaining  works  in  1878,  '77,  565;  '79,  1159-1165;  '86,  255. 

In  1879  a  log  sluice  was  placed  at  the  westerly  side  of  the  apron,  '80, 1666 ;  ^86, 
1480. 
Sarveys* 

Maps. 
'82,  1800 ;  '83,  1434 ;  '85,  1720. 


MISSISSIPPI  HIT£R— Meskbr's  Islahd  Lock  and  Dam. 

(Continued  from  Vol.  I,  p.  316.) 

Aiipropriatloas. 

1873 $25,000, '73,  51 ;  '86,268. 


CHIBF  of  ENeiNBKBS. 

Reports,  '80,  179;  '81,  241;  '82,  237;  '83,  244;  '84,  245;  '85,  268;  '87,  223. 
Enginbbr  in  Charqe. 
M^J.  C.  J.  Allen,  1878-'—.    Reports,  '80,  1575;  '81,  1747;  '82,  1809;  '83, 1438; 
'84, 1599 ;  '85,  1733 ;  '86,  1485 ;  '87,  166J. 

I«ei4statiiMi« 

Aot  of  July  23,  1868,  granting  SUte  of  Minnesota  200,000  acres  of  land  in  aid  of 

constmction  of  lock  and  dam,  '73,  411 ;  '81, 1747. 
Act  of  March  3,  1873,  requiring  the  relinquishment  of  graut  before  the  application 

of  appropriation,  '73,  411;  '81,  1747. 

Operatioas. 

(See  Legislation.)  * 

Private  aiMl  Corporate  tVork. 

200,000  acres  of  public  land  granted  by  act  of  July  23,  1868,  to  State  of  Minnesota 
in  aid  of  constmction  of  look  and  dam,  '73,  411 ;  '81,  241. 

Provision  of  act  of  March  3.  1873,  requiring;  relinquishment  of  grant  before  appli- 
cation of  the  appropriation  of  1873,  '73,  411 ;  '81,  1747. 

1443  EN 20 
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MISSISSIPPI  RIVER--OoQtinaed. 
Projects. 

By  Maj.  Warren,  1867,  modified  in  1874,  ao  as  to  provide  for  a  lock  and  dam  aeiOM 
the  river  at  Meeker's  Island;  timber  dam.  with  lock  of  17  feet  lift,  with  fiuses 
of  granite  masonry;  dimensions  of  lock,  300  feet  by  80  feet.  Estimated  oost, 
1922,121,  '67,  259;  '74,  i,  287;  'QJL,  1747. 

(See  also  Lkgislation.) 
Surveys* 

Between  Saint  Paul  and  Minneapolis  ordered  by  act  of  AaeoBt  5,  1886,  '87.  S30, 
1663. 


MISSISSIPPI  RIVEB«  FROM  SAINT  PAUL  TO  DES  MOINES 
RAPIDI^.  (Except  harbor  of  refugb  in  Lakk  Pepin,  ice-harbor  at 
Dubuque,  Rock  Island  Rapids,  and  Des  Moinss  Rapids.) 

Appropriations. 

For  appropriations  previous  to  1880,  see  Index,  Vol.  I,  page  317. 

1880 $150, 000, '80,  1495. 

1881 200,000,  '81.  1688. 

1882 250,000,  '82,  1757. 

1884 250,000,  '84,  1554. 

1886 382,500,  *86,  1421. 

1881,  Gnttenbargh,  Iowa 5,000,  '81,  1700. 

1880,  Dubuque,  Iowa 7, 000,  '80,  1533. 

1881,  Dubuque,  Iowa 5,000,  '81,  1701. 

1880,  Rock  Island  Harbor.. . .  6, 000,  '80,  1539. 

1881,  Rock  Island  Harbor  ....  6,000,  '81,  1703. 
1881,  Andalusia,  111 6,000,  '81,  1704. 

1880,  Muscatine,  Towa 7, 500,  '80,  1540.     • 

1881,  Muscatine,  Iowa 2,500,  '81,  1707. 

1882,  Muscatine,  Iowa 2, 500,  '82,  1775. 

1880.  Burlington,  Iowa 5,000,  '80,  1541. 

1881.  Fort  Madison,  Iowa  ....  2,500,  '81,  1715. 

1888 600, 000,  act  of  August  11,  1388. 

Contracts. 

1879.  Winston  Brothers,  for  shore  protection,  at  Hastings,  '80,  1497.  8.  J.  Tmax, 
for  shoru  protection  and  dams,  at  Smith's  Bar,  '80, 1497.  Jenkins  A,  Van  Gorder, 
for  shore  protection  and  dams  at  Mount  Vernon  Bar  and  Winona,  '80,  1499. 
Whitney  &  Sous,  rock  removal  near  Horse  Island  and  dredging  at  Keithsbargb, 
'80, 1505.  Brown  &,  Co.,  for  dredging,  at  Dubuque,  at  17  cents  per  cubic  yard, 
'80,  1534. 

1880.  S.  J.  Truax,  for  shore  protection  and  dams  above  Red  Wing  and  below  Waba- 
sha, '81,  1689.  J.  Richtman,  for  shore  protection  and  brush  dams  near  Foun- 
tain City  and  above  Winona,  '81,  1689.  Whitney  &  Sons,  for  dredging,  at 
Rock  Island  Harbor,  at  20  cents  per  cubic  yard,  '80,  1704  ;  for  dredging,  at 
Muscatine,  at  20  cents  per  cubic  yard,  '81,  1706. 

18*^1.  8.  J.  Truax,  for  shore  protection  and  dams  between  Reed's  Landing  and 
Wabasha,  '81, 1690.  A.  J.  Whitney  &  Sons,  for  dredging,  at  98  cents  per  cable 
yard,  below  Keithsburgh,  '81, 1690.  Whitney  &  Sons,  for  dredging,  at  Dabaqae, 
at  25  cents  per  cubic  yard,  '82,  176S ;  for  constraction  of  dams  and  shore  pro- 
teclioD,  at  Andalusia,  '81,  1705. 

1882.  P.  S.  Davidson,  for  shore  protection  and  dams  between  La  Crosse  and  Browns- 
ville, and  between  Homer  and  Queen's  Blnff^  '83,  1387, 1388.  j;  Richtman,  for 
shore  protection  and  dams  between  Mount  Vernon  and  Fountain  City,  '83, 13^. 

1883.  B.  £.  Linehan,  for  dredging,  at  Dubuque,  for  12  cents  per  cubic  yard,  '84, 1571. 

1884.  A.  J.  Whitney,  for  dredging,  at  Muscatine,  for  16  cents  per  cubic  yard,  '84, 
1675. 

1885.  A.  D.  Fleak,  for  construction  of  dredge  hull,  '85,  1673.  Truax  &,  Robinson, 
for  furnishing  poles  and  brush,  '85. 1673.  Patterson  Brothers,  for  furnishing  rip- 
mp,  '85,  1674.  C.  H.  Appleton,  tor  dred^ng,  at  Saint  Paul,  at  16}  cents  per 
cubic  ya^d,  '85,  1675.  T.  Q.  Isherwood,  tor  construction  of  six  flat-boats,  '85, 
1675.     M.  Von  Ueiu,  for  construction  of  six  dump-boats,  '85,  1675. 

1887.  A.  Richtman,  for  dams  and  shore  protection;  8.  D.  Truax,  for  dams  and 
shore  protection  ;  A.  Kerchner,  for  riprap  rock :  W.  M.  Roberta  &  Co.,  for  rip- 
rap rock,  '87,  1624,  1629. 
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Chief  of  Exoinesrs. 
From  Saint  Paul  to  Des  Moines  Bapids.    Reports,  '80, 171 ;  '81, 232 ;  '82, 229 ;  '83, 

2:)5;  '84,  239;  '85,  261;  '86,  25U;  '87,  219. 
Gattenbargb,  Iowa.    Reports,  '81,  233 ;  '82,  230 ;  '83.  237 ;  '85,  266. 
Dabaqne,  Iowa.    Reports,  '80,  172;  '81,  233;  '82,  230;  '83,  237:  '84,  240;  '85, 

262;  '86,  252;  '87,  221. 
Rook  Island  Harbor,  111.    Reports,  '80,  173 ;  '81,  234 ;  '82,  231 ;  '83,  238 ;  '84, 

241 ;  '85,  263. 
AndalnsU,  Dl.    Reports,  '80;  177 ;  '81,  234 ;  '82, 231 ;  '83,  236. 
Mnscatine,  Iowa.    Reports,  '80,  173:  '81,  234:  '82,  231;  '83,  238;  '84,  241. 
Burlington,  Iowa.    Reports,  '80,  174 ;  '81,  235. 
Fort  Madison,  Iowa.    Reports,  '80,  174;  '81,  235;  '82,  282;  '83,  239. 
Board  of  Enqinbbrs. 

Mississippi  River  Commission.    Report,  '81,  2742,  2755. 
Enoinker  in  Charge. 
Mai.  A.  Mackenzie,  1880^— : 
From  Saint  Paul  to  Des  Moines  Rapids.    Reports,  '80,  1493,  1532;  '81,  1686, 
2755;  '82,  1754;  '83,  1382;  '84,  1550;  '85,  1669,  1710;  '86,  1412;  '87,  1623. 
Gnttenburgb,  Iowa.    Reports,  '81,  1700;  '82,  1767;  '83,  1405;  '85,  1718. 
Dubuque,  Iowa.    Reports,  '80, 1532 ;  '81, 1700;  '82, 1768;  '83, 1405;  '84, 1571, 

'85,  1691;  '86,  1424,  1425;  '87,  1653. 
Rock  Island  Harbor,  lU.    Reports,  '80,  1539;  '81,  1703;  '82,  1773;  '83,  1411; 

'84,  1575;  '85,  1695. 
Andalusia,  111.    Reports,  '81,  1704;  '82,  1774;  '83,  1411. 
Muscatine,  Iowa.    Reports,  '80,  1539 ;  '81,.  1706 ;  '82,  1775 ;  '83,  1411 ;  '84, 

1575. 
Burlington,  Iowa.    Renorts,  '80,  1541 ;  '81, 1707. 
Fort  Madison,  Iowa,    fteports,  '80,  1541;  '81,  1715;  '82,  1776;  '83, 1412. 

A  flaT  BT A  NTfl 

J.  L.  Gillespie*    Beports,  '80,  1496;  '81,  1690;  '82, 1757;  '83,  1388;  '84,  1554; 
'85,  1676. 

M.  Meigs.    Beports,  '80,  1499,  1534 ;  '81,  1692 ;  '82,  1759 ;  '87,  1637. 

£.  F.  Hoffman.    Reports,  '80,  1504 ;  '81,  1695 ;  '82. 1761 ;  '83, 1392;  '84, 1556. 

C.  W.  Durham.    Reports,  '84,  1559,.  1575;  '85,  1679;  '86, 1415;  '87,  1631. 

G.  A.  Marr.    Report^  '85,  1684. 
Otferations. 
Between  Saint  Paul  and  Des  Moines  Rapids : 

1879~'80.  Construction  of  brush  and  stone  dams  and  shore  protection  at  Hastings, 
Presoott,  Smith's  Bar,  Crat's  Island,  Beef  Slough,  Mount  Vernon,  Boiling  Stone. 
Betsy  Sloueh,  Winona,  La  Crosse,  and  Cassville  Slough,  and  in  dredging  ana 
removal  of  bowlders  at  Horse  Island,  Smith's  Island,  and  Keithsburgh,  '80, 1496- 
1505. 

At  Dubuque :  19,573  cubic  yards  dredged  fh>m  bar  in  fixmt  of  landing,  '80,  1534. 

At  Mnscatine:  15,107  cubic  yards  dredged  from  bar  in  ftt>nt  of  landing,  '80, 1540. 

At  Fort  Madison :  Baising  Niola  Chute  Dam,  construction  of  dike  between  Islands 
390  and  391,  shore  protection  at  foot  of  Island  391,  and  dredging  at  ferry  land- 
ing, '80,  1542. 
1880-'8l.  Construction  of  brush  and  stone  dams,  and  shore  protection  at  Kininger 
Slough,  Bed  Wing,  Wabasha,  Beef  Slough,  Pomme  de  Terre  Slough,  Bollmg 
Stone.  Winona,  Cassville  Slough,  Guttenburgh,  Bush  Chute,  and  Shokokon 
Slougn ;  rock  removal  at  Horse  Island  and  dredging  at  Keithsburgh,  '81, 1687, 
1690-1695. 

At  Guttenburgh :  Commencement  of  dam  for  closing  Smith's  Slongh,  '81, 1700. 

At  Bock  Island  Harbor:  7,402  cubic  yards  dredged  from  bar,  '81, 1703. 

At  Muscatine :  23,830  cubic  yards  dredged  from  oar,  '81, 1706. 

At  Burlington :  Strengthening  of  Rush  Chute  Dam,  and  placing  of  shore  protection 
at  head  of  island  and  the  chute,  '81,  1708. 
1881-82.  Construction  of  brush  and  stone  dams^  and  shore  protection  between  Saint 
Paul  and  Hastings;  between  Reed's  Landing  and  Wabasha  at  Rolling  Stone, 
Betsey  Slough,  near  Wild's  Landing,  Winona,  Rush  Chute,  and  Shokokon 
Slough,  and  dredghig  in  Coon  Slough  Bends,  '82,  1754,  1757-1763. 

At  Guttenburgh :  Completion  of  Smith's  Slough  Dam,  '82,  1767. 

At  Dubuque:  3,570  cubic  yards  dredged  from  shoal  near  Terry  Landing  at  East 
Dubuque,  '82,  1767. 

At  Bock  Island  Harbor :  407  cubic  yards  dredged  from  bar,  '82,  1773. 

At  Andalusia:  Progress  on  dam  construction  and  shore  protection  at  Islands  319, 
230,  and  321,  '82,  1774. 
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OperatiottS— Oontinned. 

At  Msaotttiiie :  18>SM  eubU  yards  dredged  from  bar  and  month  of  Papoose  Creek, 
'Sa,  1776. 

History  of  past  opemtioss,  '81,  S757. 
1809-^88.  CoDstroction  of  brush  and  stone  dam  and  shore  protection  l»ctween  Saint 
Paul  and  Hastings,  at  Alma,  Wabasha,  Homer,  Queen's  Bluff,  Moout  Vernon, 
Foantain  City,  La  Crosse,  Brownsville,  Guttenbni^h,  Cassvilie  Slough,  Hash 
Chute,  Shokokon  Slough,  and  Montrose,  '83, 138:^-1396. 

At  Guttenbnrgh :  1,5S20  feet  of  shore  protection  placed  on  island  opposite  the  town, 
'83,1405. 

At  Fort  Madison :  1,320  feet  of  shore  protection  placed  at  heads  of  Islands  392  and 
393, '83,  1412. 
1883-^84.  Construction  of  brush  and  stone  dams  and  shore  protection  between  Saint 
Paul  and  Hastings ;  between  Homer  and  Queen's  Bluff,  near  Winona,  at  Fort 
Madison  and  Montrose,  and  dredging  below  Minneiska,  '84,  1&51^  1554-1560. 

At  Dubuque :  23,41)6  cubic  yards  dredg^  from  middle  grounds  and  in  iront  of  East 
Dnbnqne  Landing,  '84,  1571. 

Barvey  of  Bock  Island  Harbor,  '84,  1575. 

At  Muscatine:  17,251  cubic  yards  dredged  from  bar,  '84,  1575. 
1884-'85.  Construction  of  brush  and  stone  dams  and  shore  protection  between  Saint 
Paal  and  Hastings;  between  Reed's  Lamling  and  Winona,  at  La  Crosse,  Foun- 
tain City,  Cassvilie  Slough,  Guttenbnrgh,  Audulusia,  and  Fort  Madison ;  dredg- 
ing near  Bad  Axe,  at  harbors  of  Muscatine  and  Fort  Madison,  Rock  Island  Rap- 
ids; eoustmction  of  dredge  and  dump  scows,  '85,  1667,  1669,  1676-1685. 

At  Book  Island  Harbor :  18,558  cubic  yards  dredged  from  bar,  thereby  completing 

all  work  required,  '85,  1696. 

1885-'86.  Construction  of  brush  and  stone  dams  and  shore  i^rotection  at  Saint  Paul, 

between  Saint  Pauland  Hastings,  in  vicinity  of  Fountain  City,  and  at  Coon  and 

Cassvilie  sloughs;  dredging  below  Alma  and  at  West  Saint  Paul,  '86, 1412-1416. 

At  Dubuque:  37,968  cubic  yards  dredged  from  npper  part'of  bar,  '86, 1425. 

Comparative  cost  of  dredging  from  1878  to  1885,  '86,  1407. 
188&-'87.  Dam  and  shore  protection  constructed  and  repaired  between  Saint  Paul 
and  Hastings,  at  Red  Rook,  between  Homer  and  Queen's  Bluff,  Otter  Island 
and  Nauvoo,  at  Crooked  Slough,  Chimney  Rock,  Andalusia  and  Rolling  Slough ; 
rock  removed  at  Rock  Island  Rapids,  Drew's  Prairie,  and  Dallas ;  wrecks  re- 
moved at  Hastings  and  Wabasha;  removal  of  bar  at  loOt  of  Coon  Slough,  '87, 
219,  1623,  1631-1639 ;  4,677  cubic  yards  dredged  £n)m  bar  opposite  Dubuque, 
'87,  1653. 

Physical  CharaeteristicB. 

Specific  gravities  of  sand,  '80,  1504. 

Carrent  observations  at  Burlington,  '81,  1708. 

Depths  before  and  after  improvement,  '81,  2446. 

Character  of  matenal  in  bed  of  river,  '81,  2734;  '83,  2756. 

Slope  of  river,  '81,  2744. 

Discharge  of,  '81,  2744. 
Plans. 

The  act  of  July  5,  1884,  required  a  report  concerning  the  value  of  the  Sny  Island 
Levee  to  the  improvement  of  the  river  and  an  estimate  for  strengthening  and 
preserving  the  levee  so  as  to  maintain  its  beuclit.  Msj.  Mackenzie  did  not 
consider  that  as  a  levee  it  had  benefited  navigation  except  as  a  olosure  to  cer- 
tain chutes.  The  cost  of  strengthening  such  closing  parts  was  estimated  at 
116,515,  '85,  1710-1717. 

Pni|«cis« 

The  generalprojeot  for  the  improvement  of  the  river  between  Saint  Paul  and  Des 
Moines  Kapids  is  the  ffradual  bringing  of  the  river  into  one  channel  by  the  con- 
struction of  brnsh  and  stone  dams,  by  which  chntes  are  closed  and  wide  places 
contracted;  also  the  protection  of  caving  banks  and  heads  of  islands.  At 
special  localities  dredging  is  resorted  to  as  an  aid  to  the  contracting  and  regn- 
lating  workf,  '81,  2745;  %3, 1383. 
At  special  locations. 

At  Guttenburgh,  Iowa,  the  project  was  the  closure  of  Swift's  Slough  and  the  pro- 
tection of  the  head  of  the  island  opposite  the  town,  '81,  1694«  1700;  '85,  1720. 

At  Dubuque,  Iowa,  the  project  of  1876  proposed  the  formation  of  an  artifieal  cut 
fi'om  Waplc's  to  New  Barney's  cuts;  also  the  closure  of  Seventh  Street  Slough, 
New  Barney's  and  Waple's  cuts,  '76,  i,  696.  Modified  in  1877  for  temporary  im- 
provement of  the  bar  by  dredging  and  subsequently  its  permanent  improve- 
ment by  the  construction  of  a  training  'dike  from  the  upper  end  or  New 
Barney's  Cut  to  the  railroad  bridge,  '77,  525. 
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Pro|eetS— Continaed. 

in  1879  m  Board  of  Engineers  recommended  Iher  improYement  of  the  bar  by  the 
conetraction  of  two  contraeting  dikes  from  the  Danleitb  Shore  if  the  dredged 
channel  then  in  prorreae  in  front  of  Dabnqne  Wharf  showed  signs  of  refilling. 
Estimated  cost  of  duces,  |12,66c^,  '79, 1143 ;  '80, 1532.  The  soceess  of  dredging 
alone  haying  been  demonstrated,  the  constraotion  of  dikes  has  been  omitted, 
'Se,  1424. 

At  Bock  Island  Harbor  the  project  of  1879  proposed  the  removal,  by  ^bodging, 
of  the  bar  along  the  levee  and  a  part  of  the  large  bar  extending  from  the  foot 
of  Rock  Island,  covering  the  steam-boafc  landing.  Estimated  cost,  |26,759.1o, 
'80,  1539 ;  '85,  1695.    Project  completed  in  1884,  '85, 1<S96. 

At  Andalasia.  111.,  the  project  of  188b  proposed  the  improvement  of  the  channel 
of  approacn  between  the  main  channel  and  the  landing  by  the  construction 
of  dams  between  the  Illinois  there  and  Island  331.  between  Islands  320  and 
321,  and  between  Islands  318  and  319,  together  witn  the  necessary  shore  pro- 
tection.   Estimated  cost,  |18,000,  '81,  1705,  1706. 

At  Muscatine,  Iowa,  the  project  of  1879  proposed  the  temporary  improvement  of 
the  bar  in  front  of  the  city  landing  by  dredging.  Estimated  coet,  $19,260,  '79, 
1137 :  '80, 1540. 

At  Barlington  Harbor,  Iowa,  the  project  of  lH75-^79  proposed  the  improvement 
of  Rasb  Chute  bv  the  removal  of  the  bar  at  its  head  by  dredging  and  the  con- 
traction of  the  channel  at  the  foot  of  the  chnte  by  rectifying  dams  with  shore 
protection.  Estimated  cost,  |69,656.57,  '76,  i,  691,  693;  '79,  1138:  '80,  1541. 
After  1881  this  improvement  was  carried  on  under  appropriations  lor  improv- 
ing the  Mississippi  River  between  Saint  Paul  and  Des  Moines  Rapids,  '81, 1708. 

At  l^rt  Madison  the  project  of  1875  proposed  the  closing  of  Niota  uhute  and  the 
protection  of  the  heads  of  adjacent  islands,  '76,  i,  688;  '79,  1139. 
Surveys. 
At  Gnttenburgh,  ordered  by  act  of  Jnly  5, 1884.    Hade  under  direction  of  Maj.  Mac- 
kenzie, 1884,  '85,  1718. 
At  Andalusia,  ordered  by  act  of  March  3, 1879.    Made  under  direction  of  M^J.  Mac- 
kenzie, 1880,  '81,  1705. 
From  the  Falls  of  Saint  Anthony  to  Saint  Paul,  ordered  by  act  of  March  3, 1879. 

Made  under  direction  of  BdaJ.  Allen,  1879,  '80,  1660. 
Examination  of  Guy  Island  Levee  ordered  by  act  of  July  5,  1884.    Made  under 

direction  of  M^.  Mackenzie,  '85,  1710,  1717. 
Maps. 

Below  Nininger,  Minn.,  '84.  1554. 

At  Pine  Bend,  '84,  1558. 

Bellevue  Bar,  '80,  1506. 

Beef  Slough,  '80,  1506. 

Mount  Yemon  Bar,  '80,  1506. 

Winona  Bar,  '80,  1506. 

CasBVille  Slongb,  '80,  1506. 

Keithsburgh  Bar,  '80,  1506. 

Vicinity  of  Dubuque,  '80,  1532. 

Vicinity  of  Muscatine,  '80, 1540. 

Vicinity  of  Fort  Madison,  '80,  1540. 

Vicinity  of  Burlington,  '81,  1540. 

Vicinity  of  Wabasha,  '86,  1418. 

Vicinity  of  Boulanger  Slough,  '86,  1420. 


nilSSISSIPPI    RIV£R    AT    DES    RIOIIVES   RAPIDS.     (See    Dbs 

MoiMus  Hapids.) 


MISSISSIPPI  RIVER  FRO]«I  DES  MOIBTES  RAPIDS  TO  THE 
mOUTH  OP  THE  ILLINOIS  RIVER  (sxcept  opkrations  of  sbiao- 

BOAT8). 

ApproprlattloBfl. 

For  appropriations  prior  to  1880,  see  Index,  Vol.  1,  page  317. 

1880rfromDes Moines  Rapids  to  mouth  of  Illinois  River....  ftOO, 000, '80, 1514. 

1881,  fromDes  Moines  Rapids  to  mouth  of  Illinois  River ....    175, 000,  '81, 169d. 
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Appropriatfons—ConttDaed. 

18da,  from  De8  Moines  Kapids  to  moath  of  IHinois  River S^OO,  000,  '82,  X767. 

1884,  from  Dee  Moines  Rapids  to  mouth  of  Illinois  River....    200, 000,  '84, 1563. 
1886,  from  Des  Moines  Rapids  to  mouth  of  Illinois  River....     loO,  000,  '86, 2865. 

1880,  Alexandria  Harbor,  Mo 10, 000.  ^80, 1543. 

1881,  Alexandria  Harbor,  Mo 6, 000, '81, 1716. 

1880,  Quinoy  Harbor,  111 25, 000, '80, 1545. 

1881,  Quincy  Bay,  111 10, 000, '81. 1719. 

1882,  Qainoy  Bay,  111 15, 000, '82, 1788. 

1880,.Hannibal,  Mo 25, 000, '80, 1546. 

1881,  Hannibal,  Mo 20, 000, '81. 1720. 

1881,  Lonisiana,  Mo 10, 000, '81, 1723, 

1888 200, 000,  act  of  August 

11,1888. 
Contracts. 

1879.  8.  Sample,  for  shore  protection  and  dams  at  Canton,  '80, 1508, 1514.  Whitney 
A.  Sons,  dredging  at  Qainoy,  for  15i^  cents  per  cubic  yard,  and  dam  oonstmc- 
tion,  '80,  1545. 

1880.  Whitney  &.  Son,  for  shore  protection  and  dams  above  Gregory's  Landing.  '81, 
1698.  C.  M.  Cole,  for  dam  construction  and  shore  protection  at  DenmArk  Island 
and  Westport  Chute,  '81,  1698, 1699.  W.  A.  &,  J.  C.  Patterson,  for  dam  con- 
strnction  and  shore  protection  at  Alexandria,  Mo.,  '81,  1716.  H.  S.  Brown,  for 
dredging  at  Quincy,  at  18  and  20  cents  per  cubic  yard,  '81, 1718.  H.  S.  Brown, 
for  dam  construction,  shore  protection,  and  dredging  at  Hannibal,  '81,  1721. 

1881.  W.  A.  &.  J.  C.  Patterson,  for  dam  construction  at  Alexandria  Harbor,  Mo., 
'82,  1786.  H.  S.  Brown,  for  dredging  at  Quincy,  at  20  and  23  cents  per  cnbio 
yard,  81,  1718.  W.  A.  it  J.  C.  Patterson,  for  dam  construction  at  Louiiiiana, 
%1,  1723. 

1882.  Patterson  Brothers,  for  shore  protection  and  dams  near  LoniHiana,  '83,  1400. 
H.  8.  Brown,  for  brush  and  stone  revetment  below  Quincy,  '83,  1400. 

1884.  H.  8.  Brown,  dredging  in  Quincy  Bay,  at  14  cents  per  cubic  yard,  '85,  1687. 
Patterson  Brothers,  for  shore  protection  and  dams  near  Louisiana,  '85,  1685, 
1687 ;  '86,  2853.      . 

1885.  H.  S.  Brown,  for  dredging  in  Quincy  Bay,  at  14  cents  per  cubic  yard,  '86, 2854. 

1886.  H.  8.  Bi-own,  for  shore  protection  and  dams,  '87,  1610. 

1887.  Patterson  Brothers,  for  shore  protection  and  dams,  '87,  1610.  E.  M.  Morton 
and  others,  for  tow-boat,  '87,  1612.  J.  Spect,  for  centrifugal  pump,  '87,  1612. 
M.  Von  Hein,  for  flat-boats,  '87,  1613. 

En^fneers* 

CHIKF  of  fiNGINBBRS. 

From  Des  Moines  Rapids  to  month  of  Illinois  River.    Reports,  '80,  172;  '81, 

232;  '82,  227;  '83,236:  '84,  239;  '85,  261;  '86,249,  &1;  87,217. 
Alexandria  Harbor,  Ind.  Reports,  '80, 175 ;  '81,  235 ;  '82, 233 ;  '83,  240. 
Quincy,  111.    Reports,  '80, 175 ;  '81,  235,  236 ;  '82,  233,  234 ;  '83.  241 ;  '84, 243 ; 

'85,  265, 266, 1717. 
Hannibal,  Mo.    Reports,  '80, 175 ;  '81, 236 ;  '82, 234 ;  '83, 241. 
Louisiana,  Mo.    Reports,  *80, 177 ;  '81, 2:)7 ;  '82, 234 ;  '83, 242. 
Board  op  engineers. 
Mississiopi  River  Commission.    Reports, '81,  2742,  2755;  '85,  2539;  '86,  2143; 

Engineers  in  Charge. 

Maj.  A.  Mackenzie,  1880-'84: 

From  Des  Moines  Rapids  to  mouth  of  Hlinois  River.  Reports,  '80,  1506, 1514, 
1526 ;  '81,  1696,  2755 ;  '82,  1763 ;  '83,  1395 ;  '84,  1560 ;  %5,  1685. 

Transferred  to  Mississippi  River  Commission,  Sept.  1,  1884.  Reports,  '85, 261, 
2539;  '86,2143;  '87, 2690.  Transferred  to  Engineer  Department  by  act  of  Au- 
gust 5, 1886,  '86, 459. 

Capt.  £.  H.  Ruffner.    Reports,  '85, 2851, 2860, 2935 ;  '86, 2154  ;  '87, 1607,  2719. 

Alexandria  Harbor,  Mo.    Reports,  '80, 1543 ;  '81, 1715 ;  '82, 1786 ;  '83, 1424. 

Quincy  Harbor  and  Bay,  III.  Reports,  '80, 1543 ;  '81, 1717 ;  '82, 1786 ;  '83, 1424, 
1425 ;  '84, 1588, 1590 ;  '85, 1709, 1717. 

Hannibal,  Mo.    Reports,  '80, 1546 ;  '81, 1719 ;  '82, 1789 ;  '83, 142& 

Louisiana,  Mo.    Reports,  '81, 1723, 1724  ;  '82,  1790 ;  '83, 1428. 

ASSIBTANTfi. 

O.  N.  Caffee.    Reports,  '81, 1699, 1717, 1721 ;  83, 1401 ;  '84, 1568, 1590. 
C.  W.  Durham.    Reports '82, 1788 ;  '83, 1402, 1426 ;  '84, 1563. 
E.  F.  Hoffman.    Report,  %4,  1565. 
M.  Meigs.    Report,  >84, 1568. 
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Operations. 

187^^60.  Construction  of  brash  and  stone  dams  and  shore  protection  at  Canton, 
Gilbert's  Island,  and  Slim  Island ;  dredging  at  Hannibal  and  below  Cincinnati 
Landing,  '80, 1506-1513.  At  Qninoy  Harbor,  1,800  feet  of  spar-dams  built  and 
48,900  oubio  yards  dredged  from  Qniney  Bay,  '80, 1544-1545. 

1880-'81.  Construotion  of  brash  and  stone  dams  and  shore  proctection  at  Gilbert's 
and  Denmark  islands,  Gregory's  Landing,  and  Westport  Chute,  '81, 1696-161)9. 
8,417  oubicyardB  brush  and  stone  placed  in  wing- dams  at  Alexandria,  '81, 1717. 
AtQuincyDam,  closing  square  chutes  commenced  and  15,305  cubic  yards  dredged 
from  Quinoy  Bay,  '81,  1717,  1718.  At  Hannibal,  r)4,000  cubic  yards  dredged 
from  bar,  and  the  construction  of  dam  at  Glasscox  Island,  '81, 1719.  At  Lou- 
isiana, spur-dam  opposite  steam-boat  landing  commenced, '81, 237. 

188l-'82.  Constroction  of  brush  and  stone  dams  and  shore  protection  at  Gilbert's 
and  Denmark  islands,  Gregory's  Landing,  Canton  and  Smoot's  chutes;  con- 
struction of  dredge  and  dumps  in  progress ;  operations  at  Dixon  Quarry,  '82, 
1763-1766.  3,785  oubio  yards  brush  and  stone  placed  in  wiug-dams  at  Alex- 
andria, '82,  1786.  Project  completed,  '83,  1426.  At  Hannibal,  49,712  cubic 
^ards  dredced  from  bar  and  lower  wing-dam  completed,  '82,  234.  At  Louis- 
iana, spar-dam  completed  to  length  of  1,000  feet,  '82,  1791. 

1882-83.  Construction  of  brush  and  stone  dams  and  shore  protection  at  Gregory's 
Landing,  Quincy,  Hannibal,  Louisiana,  Cap  an  Gris,  Boe tor's  and  Dardenne 
islands:  progress  on  dredge  and  dnmp  boats;  operations  at  Dixon  Quarry, 
'83,  1395-1403.    At  Quinoy  Bay.  63,677  oubio  yards  dredged,  '83,  1426. 

1883-'84.  Construction  of  brush  ana  stone  dams  and  shore  protection  at  Louisiana, 
Quinoy,  Gilbert's  Island,  Alexandria,  Marion  City,  Hanuibal,  Canton,  Denmark 
Island,  and  Dardenne  Island ;  dredging  at  Howard's  (Smoot's)  Crossing,  and 
above  Mundy's  Landing;  completion  of  dredc^e  and  dumps,  '84, 1560-1570.  At 
Quincy,  wing-dams  built  in  1879  strengthened,  and  protection  placed  at  head  of 
Island  427,  '84,  1589. 

1884-'85.  Works  transferred  to  Mississippi  River  Commission  September  1, 1884, 
'85,  261.  Construction  of  brush  and  stone  dams  and  shore  protection  at  Lou- 
isiana, Quinoy,  Brokau  Island,  Canton,  and  La  Grange  and  Bolton  Island, 
'SS,  1685, 2539, 2935. 

1885-^86.  Repair  of  dams  at  Carroll's,  Coon,  and  Slim  islands;  new  dams  commenced 
at  Westport  Chate ;  North  and  South  Fritz  Islands:  dredging  at  Qninoy  Bay, 
Hickory  Chute,  and  Wyaconda  Bar,  '86.  2143, 2154-2156, 2&1, 2853.  Compara- 
tive cost  of  brush  and  stone  pier  from  1872  to  1885,  '85, 1405.  Comparative  cost 
of  dredging  from  1878  to  1885,  '86,  1407.  Repair  of  closing  dams  at  Denmark, 
Carroll's,  Hiokory,  and  Slim  islands;  construction  of  dams  at  Westport  Chate 
and  Fritz  Islands ;  oompleting  revetment  at  Cincinnati  Landing ;  diredging  at 
Quinoy  Bay,  Hickory  Chute,  and  Wyaconda ;  minor  repairs  and  work  on  shore 
protection,  '87,  2691, 2719. 

1886-'87.  Dredging  at  mouth  of  Hamburg  Bay;  dam  construction  at  Oyster  Island, 
Islands  SOJand  501,  Gilbert's  Island,  Cincinnati  Chnte,  and  Turner's  Island ; 
constrnction  and  operation  of  hydraulic  dredge,  '87, 1608-1612. 
Physical  Characteristics. 

Low-water  line,  '80, 1518. 

Discharge  of  river.  '80,  15ia 

List-of  bench-marks.  80, 1520. 

Drainage  area  of  tributaries,  '80, 1522. 

Sediment  obstructions,  '80,  1531. 


The  general  project  for  the  improvement  of  the  river  between  Des  Moines  Rapids 
and  the  mouth  of  the  lUinois  River,  a  distance  of  161  miles,  is  the  closure  of 
side  channels  by  low  dams,  usually  of  brush  and  stone ;  the  contraction  of  the 
width  of  the  river,  where  excessive,  by  spur-dikes  of  brush  and  stone,  and  the 
protection  of  banks  subject  to  erosion,  by  brush  mattress,  covered  with  stone ; 
the  object  sought  is  a  low-water  depth  of  about  5  feet,  '81,  2745;  '85,  2539; 
'87,  217. 

At  Alexandria  Harbor,  Ho.,  the  project  of  1879  proposed  the  improvement  to  a 
depth  of  5  feet  at  low  water  of  Warsaw  Crossing  Bar  by  the  construction  of 
wing-dams.  Estimated  cost,  $30,945.75,  '79,  1150;  '83,  240.  Improvement 
accomplished  in  1883  by  the  expenditure  of  $16,000,  '83,  1424. 

At  Quincy  Harbor      *-       -  ,  ..     .  j.  ^^  u.i__ 

bar  in  front 


bank,  and  the  improvement  of  Quincy  w*  «»«  .«,  «-  .>.^«« , 

modate  commerce  by  dredging  to  a  depth  of  6  feet.    Estimated  cost,  |224,110, 
'79,  1130,  1131 ;  '80,  1543. 
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Projeets^-Continiied. 
The  project  for  the  imDrovemeDt  of  the  river  at  Hanuibal,  Mo.,  wm  adopted  in 
1880  and  proposed  the  removal  of  the  bar  in  front  of  the  city  oy  dredging,  and 
the  prevention  of  its  re-formation  by  spnr-dikes  from  the  Illinois  d^ore.    Esti- 
mated cost,  160,000  '80,  1547. 
By  liaj.  Mackeuzie,  1880,  for  the  improvement  of  the  river  in  the  vicinity  of 
Louisiana,  Mo.,  so  as  to  afford  6  leet  at  low  water,  by  the  constmction  of  a 
spor-dike  from  the  Illinois  shore  opposite  Louisiana,  the  removal  of  roeks  from 
the  channel  below  the   bridge,  the  closing  of  Buffalo  Island  and  Brokan 
Chotes;  the  construction  of  a  spur-dike  flrom  the  Illinois  shore  below  the 
bridge  and  the  shore  protection  of  Buffiilo  Island.    Estimated  cost,  1^,000, 
'81,  1723,  1726. 
Surveys. 
From  Saint  Paul  to  month  of  Illinois  River,  '80.  1514. 
Between  Burlington  and  Montrose,  Iowa,  '80^  1526. 
At  Qninoy,  111.,  '85,  266. 
At  Louisiana,  '81,  1724. 
Maps. 
Canton  Bar,  '80. 1512. 
Hannibal  Harbor,  '80,  1512. 
Gilbert's  Island,  '80,  1512. 
Slim  Island  Bar,  '80,  1512. 
Gregory  Landing,  '83,  l:i%. 
Vicinity  of  Louisiana,  '84,  1564. 
Quincy  Harbor  and  Bay,  '80,  1544 ;  '83,  1425. 


MISSISSIPPI  RIVfiB  AT  ROCK  ISLAND  BAPIDS.    (See  Rock 

Island  Eapids.) 


MISSISSIPPI  BITEB  BETWEEN  THE  MOUTHS  OF  THE 
ILLINOIS  AND  OHIO  BIVEBS.  (Except  iC£-aAJiBOB  at  Saint 
Louis.) 

Appropriations. 

For  appropriations  previons  to  1880,  see  Index,  Vol.  I,  p.  317. 

1880 $250,000,  '80,  1377. 

1881 600,000,  »81,  1537. 

1882 600,000,  '82,  1606. 

1884 520,000,  '84,  1417. 

1886 375, 000, '86,  249. 

1888 300,000,  act  of  August  11,  1888. 

1881.  Alton  Harbor,  III.  By  act  of  March  3,  1879,  the  unexpended  balance  of 
$^,354.70  from  the  appropriation  for  iniprovlDg  Miesissippi  Rirer  between  the 
Illinois  and  Missouri  rivers  was  reappropriated  for  Alton  Harbor,  '81,  1573. 

1880.  Cape  Girardeau,  Mo.,  $20,000,  '80,  1391. 

1881.  Cape  Girardeau,  Mo.,    10,000,  '81, 1586. 
Commerce* 

Amount  of  commerce  to  be  benefited  by  the  improvement,  '80, 1376. 
Draught  of  boats  on  Upper  Mississippi  Rirer,  '81, 2755. 
Contracts. 
Disadvantages  of  the  contract  system,  '80,  1374. 

1886.  D.  Kerwin,  for  screw  bolts;  H.  L.  Fox  A,  Co.,  for  spilce  iron  and  nails;  Brod- 
ericlc  &.  Bascom,  for  rope;  J.  Cleary  for  piles,  '87,  1577,  1578. 
Encroachments. 
Col.  Simpson  did  not  consider  that  riparian  owners  at  Venice,  lU.,  had  sustained 
damage  ttom  works  already  built  by  United  States,  '80, 1397. 
Enffineei-s. 
CniEF  or  Engineers. 
Between  the  mouths  of  the  Ittinois  and  Ohio  rivers.    Reports,  '80, 159, 161 ;  '81, 

220,  1569;  '82,217;  '83,  2>4;  '84,  232;  '85,  259;  '86,  249;  '87,212. 
Alton  Harbor,  111.    Reports,  '80,  161 ;  '81,  221 ;  '82,  219 ;  '83,  2*^7 ;  '84,  234. 
Cape  Girardeau,  Mo.    Reports,  '80, 161 ;  '81, 222 ;  '82, 220 ;  '83,  228 ;  '8«,  235. 
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BOA&D  OF  ENGINSBRB. 

Constitated  by  S.  O.  No.  144,  C.  of  £.,  1860, 1o  examine  and  report  upon  Capt. 
Eroflt's  plan  for  the  improvement  of  the  river  near  Piasa  Island.  Report,  'SI, 
1569-1571.    (Migs.  Comstoek  and  Snter,  and  Capt.  Mackenzie.) 

HlasiBsippi  River  Commisston.    Reports,  '01,  2742,  2755 ;  '82,  2702,  2780 ;  '83, 
2226;  '85,  2539,  2861 ;  '86,  2143;  ^87,  2691. 
Enoincbrs  nf  Charge. 

Between  months  of  the  Illinois  and  Ohio  rivers : 
Col.  J.  H.  Simpson,  1873-'80.    Report,  '80,  159. 

Mai.  O.  H.  Ernst,  ^H-iO^m.    Reports,  '80, 1359, 1361 ;  '81, 1519, 1566, 1571, 1594 ; 
W,  1591,  1670;  '83,  1177,  1288;  '84,  1411,  1527;  '85,  1655,  2339,  ;?«65,  2939; 
'86,2156;  '87,  2722. 
Transferred  to  Mississippi  River  Commission,  '85,  259,  2555.     Reports,  '85, 

2539,  2861;  '86,  2143;   '87,  2601. 
Maj.  A.  M.  MiUer,  1886-'--.    Report,  '87, 1556. 

Alton  Harho]^  111 : 
M^.  O.  H.  Ernst.    Reports,  '80,  1396;  '81,  1573;  '82, 1644;  '83,   1183,  1239, 
1288;  '84, 1527. 

Caoe  O'irardean   \f o  * 
Maj.  O.  H.  Enffit.   Reports,  '80, 1391;  '81, 1565 ;  '82, 1649 ;  '83, 1291 ;  '84, 1529. 
AssisTAirrs. 

D.M.Cnrrie.    Reports,  '80, 1379;  '81,  1546;  '82, 1607;  '83,  1193;  '84,  1442. 

C.  8.  Tme.    Report,  '80,  1387. 

M«  E.  Schmidt.    Report,  '81,  1559. 

W.  S.  Mitchell.    Reports,  '81, 1563;  '82,  1626;  '83, 1216;  '84,  1488. 

C.  F.  West.    Report,  '81,  1565. 

A.  F.  Fries.    Report,  '82, 1620, 1622. 

C.  y .  Merserean.    Reports,  '82, 1629 ;  '83, 1230 ;  '84, 1495. 

J.  R.  Record.    Report,  '82, 1633. 

O.  HoUman.    Reports,  '82, 1635 ;  '83,  1223,  1232 ;  '84,  1497,  1527. 

0.  D.  Lamh.    Report's,  '82,  1645 ;  '83,  1201,  1238, 1239,  1290 ;  '84, 1493. 

E.  D.  Libby.    Reports,  '83,  1201 ;  '84,  1483. 

J.  E.  Savage.    Reporto,  '83,  1226 ;  '84,  1486, 1498. 

Lient.  F.  Y.  Abbot.    Reports,  '83,  1236, 1249 ;  '84, 1505. 

E.  H.  Johnson.    Report,  '84, 1492. 

G.  Bagnall.    Report,  '82, 1644. 

J.  A.  Worthen.    Reports,  '82, 1651 ;  '83, 1291. 
liesal  Proceedings. 
Riparian  rights,  '80, 1370, 1397. 

Damages  cansed  by  worn  of  improvement,  '80, 1373 ;  '81, 1526. 
Operations. 
1879-^80.  At  Saint  Lonis,  dosing  of  breach  and  repairs  to  dam  at  Cahokia  Chute,  '80, 
1361. 1379.  At  Horsetail  Bar,  construction  of  2,500  feet  of  training- wall  and 
3,200  feet  of  hurdles,  '80, 1365, 1379, 1384.  At  Kaskaskia  Bend,  bank  protection 
extended  1,100  ftet  and  ma/ttresses  placed  along  3,305  feet  oi  the  foot  of  the 
slope,  '80, 1366, 1389.  At  the  Cairo  Protection  the  revetment  was  extended  up- 
stream 2,900  feet  and  raised  to  height  of  20  feet  above  low  water  for  its  whole 
length,  '80, 1367, 1387. 
1880-^81.  At  Horsetail  Bar,  9,500  feet  of  primary  and  22,000  of  secondary  hurdles 
constructed,  toffether  with  repairs  to  previous  works,  '81, 1521,  1546-1552.  At 
Kaskaskia  Bend  repairs  were  made  at  breaches,  1,140  feet  of  hurdle-dike  built 
fiiom  the  lower  end  of  Saint  Genevieve  Island,  and  1,005  feet  of  shore  protection 
strengthened,  '81,  1524,  1559-1563.  At  Cape  Qirardeau,  preparations  for  con- 
struction of  hurdle-dikes,  '81, 1585.  At  Cairo  Protection  repairs  were  made  to 
the  revetment,  '81,  1527,  1563,  Plate  17,  pace  1598. 
1881-'82.  At  Alton  Harbor  partial  construction  of  2,040  feet  of  dike  above  head  of  Ash- 
ton  Chute,  '82, 1644, 1646.  At  Saint  Louis  the  Arsenal  Island  revetment  was 
completed  over  a  distance  of  3,500  feet  and  the  revetment  extended  down-stream 
for  an  additional  distance  of  2,750  feet,  '82,  1593,  1608,  1620.  At  Horsetail  Bar 
16^14  feet  of  hurdle-dike  was  built.  '82, 1594,  1609,  1622.  At  Carroll's  Island 
1,695  feet  of  shore  revetment  was  placed  on  west  side  of  island,  '82,  1596,  1612, 
1629. 1654,  Plate  10.  At  Twin  Hollows  8,800  feet  of  primary  hurdles  were  placed 
on  tne  west  side  and  6,618  feet  of  shore  protection  on  the  east  side  of  the  river, 
'82,  1597, 1598, 1611, 1613, 1626,  1631.  At  Beard's  Island  3,550  feet  of  shore  pro- 
tection placed  and  a  hurdle  1,000  feet  long  placed  across  chute  north  of  island, 
'Bl,  1599,  1615, 1633.  At  Jim  Smith's  1,(KH)  feet  of  hurdle-dike  built,  '82,  1600, 
1616,  1635.  At  Cape  Girardeau  partial  construction  of  hurdle-dikes,  '82,  1650, 
1652,  Plate  20.    General  considerations  relating  to  constructions,  '82,  1601. 
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i8d2-V3.  At  Alton  Harbor  dike  extended  to  length  of  4,800  feet ;  action  of  dike  highly 
satisfactory,  '83,  llt:i3,  1184,  1239.    At  Saint  Lonlb  the  Arsenal  Island  revet- 
ment was  in  progress  over  3,253  feet  of  its  length ;  at  the  dam  closing  Cahokia 
Chnte  2  hardle-dikes  were  bnilt,  '83,  1178,  1193,  1211,  1283,  1296,  Plate   I. 
At  Horsetail  2,450  feet  of  hurdle-dike  connecting  Carroll's  Island  with  its  Illi- 
nois shore,  '83,  1179,  1194,  I21'i,  1296,  Plate  2.    At  Twin  Hollows  hordle-dike 
construction  was  continued  on  the  west  bank  and  shore  protection  on  the  east 
bank,  '83^  1179,  llHO,  1196,  1198,  1216,  1223,  1296,  Plate  4.     At  Pull  tight  2,860 
feet  of  primary  hunlles'was  constructed  and  2  secondary  hurdles  coinmeucerf. 
'83,  1180,  1200,  12^.    At  Beard's  Island  the  shore  protection  was  exteoded 
3.850  feet,  '83,  1180,  1201,  1226,  1296,  Plate  5.    At  Chesley  Island  4,305  feel  of 
snore  protection  was  placed  on  the  east  side  of  the  island,  550  feet  at  the  head, 
of  the  island,  and  900  feet  of  hurdle-dike  built,  closing  the  chute  west  of  the 
island,  '83,  1181,  1202,  12:30,  1296,  Plates  3  and  6.    At  Jim  Smith's  7,650  feet  of 
primary  hurdles  was  built,  '83,  1182,  1204^  1232.    At  Foster's  Island  580  feet  of 
shore  protection  was  placed  on  the  west  side  of  the  islaud,  '83,  1182,  1236.    At 
Piasa  Island  385  feet  of  old  dam  was  removed  from  the  data  across  the  sonth 
chute,  '83,  1183,  12:38.    At  Cape  Girardeau  completion  of  hurdle-dike  to  length 
of3,100feet, '83,  1291. 

1883-'84.  At  Saint  Louis  the  two  hurdles  across  Cahokia  Chute  were  completed, 
'84, 1443, 1527,  1526,  Plate  5.  At  Horsetail,  minor  repairs  to  hardies,  constrao- 
tion  of  2,775  feet  of  secondary  hurdles,  and  3,880  feet  of  shore  protection  on  west 
side  of  river,  '84,  1413, 1443, 1483, 1486, 1562,  Pates  1  and  5.  At  Twin  Hollows, 
minor  repairs  to  hurdles  and  construction  of  one  secondary  hurdle  on  west  baiik 
and  on  east  bank  extension  in  height  of  former  shore  protection,  '84, 1413, 14^, 
1488, 1492, 1526,  Plate  2.  At  Pulltight,  repairs  to  primary  hurdles,  reconstrao- 
tion  of  one  and  bnilding  of  two  additional  secondary  hurdles,  '84, 1414, 1446, 
1493, 1526,  Plate  2.  At  Chesley  Island,  completion  of  hurdle  closing  west  chute 
and  its  subsequent  injury ;  bank  protection  placed  on  east  side,  '84, 1414, 1447, 
1495, 1 526^  Plate  2.  At  J  i m  Smith's,  partial  reconstruction  of  hurdles  previously 
built,  '84,  1414,  1447,  1498,  1526,  Plate  2.  Observations  on  Diie-driving,  '84, 
1416, 1505.  Repairs  to  plant,  '84,  1502.  Work  transferred  to  Mississippi  River 
Commission,  '85, 259. 2855. 

1884-'85.  At  Alton  the  dike  opposite  and  above  the  landing  was  completed  to  the 
height  of  14  feet  above  low  water  for  a  distance  of  4,(H)0  feet, '85, 2855,  2939. 
At  Saint  Louis,  1,283  feet  of  bank  protection  placed  at  Arsenal  Island  and  1,035 
feet  brought  to  the  top  of  the  bans ;  minor  repairs  made  to  the  Cahokia  Chute 
hurdles,  '85, 2855, 2939, 1656,  Plate  1.  At  Horsetail,  1,150  feet  of  bank  protec- 
tion placed  on  west  side  and  2,140  feet  of  bank  protection  carried  to  height  of 
from  16  to  21  feet  above  low  water;  on  east  side  additional  hurdles  were  pTaoed, 
'85,  2855, 2939.  At  Twin  Hollows  repairs  were  made  to  the  hurdles  on  the  west 
Bide  and  additional  hurdles  constructed,  2,825  feet  of  bank  protection  placed  on 
east  side  of  river,  '85,  2856, 2940.  At  Pulltight,  Hurdles  Nos.  3, 4,  and  5  were  in 
progress  of  construction,  '85,  2856,  2940.  At  Jim  Smith's,  hurdle  construction 
in  progress,  '85, 2856,  2940.  At  Cairo  Protection,  4,563  feet  of  bank  protection 
placed,  '85,  2857. 

1885-'86.  At  Carroll's  Island  the  hurdle  was  extended  2,200  feet  and  breaks  in  former 
hurdle  repaired,  '86.  2157.    At  Twin  Hollows  570  feet  of  bank  protection  was 

f laced  and  riprap  oeposited  upon  the  bank  at  various  points,  '86, 2157.  At 
ulltight  the  primary  hurdles  and  one  of  the  secondary  were  raised  to  the 
height  of  16  feet  above  low  water,  '86,  2157.  At  Chelsey  Island  670  feet  of  hur- 
dle was  placed,  '86, 2157.  At  Jim  Smith's,  11,205  linear  feet  of  hurdles  raised 
to  height  of  16  feet  above  low  water,  '86, 2157.  At  Cairo  Protection  a  part  of 
the  bank  was  graded  and  covered  with  riprap,  '86, 2158.  Repairs  and  exten- 
sions at  Horsetail,  Twin  Hollows,  Pulltight,  Chelsey  Islands,  and  Jim  Smith's, 
'87, 2691,  2722. 

1686-'87.  At  Piasa  Island,  sand-bar  removed  from  channel ;  at  Horsetail  and  Car- 
roll's islands,  repair  to  hurdle  closing  east  chute ;  at  Twin  Hollows,  bank  revet- 
ment placed ;  at  Chelsey  Island,  closure  of  ^ap  in  hurdle  at  west  chute ;  at  Jim 
Smithes,  wattling  raised  to  16  feet  above  high  water ;  at  Sulphur  Springs,  con- 
struction of  hurdle  dike ;  at  Cairo,  bank  protection,  '87,  212,  1557-1566. 
Physical  Characteristics. 

Stabiaty  of  wooded  banks,  '80,  1368.  1369. 

Bunk  erosion,  '80,  1369 ;  '81,  1524 ;  '82,  1599. 

Volume  of  river  deposits  at  Horsetail  Bar,  '80,  1521. 

Navigable  depth  between  Saint  Louis  and  Cairo,  '81,  1530, 1542:  ^82, 1640;  *B3, 1284; 
'84,  1416,  1522;  '87,  1580. 
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Physical  €  ha  racteristics— Conti  n  ncd . 
Stauilard  low  water,  '81,  1531. 
Low-water  discbarge,  '81,  1533;  '82,  2762. 

Gauge  records,  '80,  1539;  '82,  1638;  '83,  1262;  '84,  1521;  '87,  1579. 
Hign- water  stages,  '82,  1618. 
Amoant  of  sediment  ia  saspension,  '82,  2762. 
Slope  of  river,  '82,  2763. 
Projects. 
The  object  of  the  improvement  of  the  river  from  the  month  of  the  Illinois  River  to 
the  month  of  the  Ohio  River,  a  distance  of  241  miles,  is  to  obtain  a  minimum 
depth  at  standard  low  water  of  6  feet  from  the  mouth  of  the  Illinois  River  to 
Saint  Louis,  a  distance  of  about  54  miles,  and  from  thence  to  the  month  of  the 
Ohio,  a  distance  of  about  187  miles,  a  low- water  depth  of  8  feet. 
The  general  i>lan  contemplates  making  the  improvemeut  continuous,  beginning  at 
Saint  Louis  and  working  down-stream,  by  reducing  the  river  to  an  approxi- 
mately uniform  width  of  2,500  feet. 
The  methods  employed  are  silt-arresting  devices,  whereby  the  solid  material  can^ht 
from  the  river  is  deposited  so  as  to  form  new  shore-lines,  which,  together  with 
the  natural  banks  of  the  river,  are  protected  where  necessary  from  caving  and 
erosion  by  a  revetment  of  brnsh  and  stone.    The  estimated  cost  of  the  project 
was  116,997,100,  '81,  2745;  '82,  2763:  '83,  1187;  '84,  1417;  '85,  2861:  %7, 
213,  1556,  1569. 
At  Alton  Harbor,  III.,  the  project  of  1871  proposed  closing  the  chute  behind  Ellis 

Island  with  a  brash  and  stone  dam,  '71,  318,  320 ;  '72,  361 ;  '73,  443. 
Dam  completed  to  height  of  10  feet  above  low  water  in  1874,  '75,  i,  447. 
In  1881  Mi^.  Ernst  proposed  the  removal  of  the  shoal  in  front  of  Alton  Landing  by 
the  construction  of  a  deflecting  dike  from  tho  Missouri  shore  and  above  the 
head  of  Ellis  Island.    Estimated  cost,  $120,000,  '81,  1573 ;  '82,  1644. 
At  Cape  Girardeau,  Mo.,  Maj.  Ernst  proposed,  in  1881,  the  formation  of  an  8-foot 
channel  between  Cape  Girardeau  and  Miuton's  Point  by  the  construction  of 
hurdle-dikes  from  the  end  of  Devil's  Island,  near  Minton's  Point,  and  ttom  the 
Illinois  shore  opposite  Cape  Girardeau.    Estimated  cost,  (90,170.16,  '81,  1598: 
'82,1650.    Plate  zx,  page  1654. 
Surveys. 
At  Saint  Genevieve,  Mo.,  '80.  1594. 
Opposite  month  of  Missouri,  '80,  1400. 
In  vicinity  of  Piasa  Island,  '81, 1566. 
At  Fish  Bend,  near  Fort  Chartres,  '82, 1670. 
In  the  vicinity  of  Venice,  '80,  1396. 
1879-'80,  '80,  1368. 
1880^81,  '81, 1529,  1565,  1566. 
1881-'82,  '82,  1604. 
Maps. 
At  Alton  Harbor,  '82,  1654. 

At  Saint  Louis,  '82,  1654;  '83, 1296 ;  '84,  1256;  '85,  1656. 
At  Horsetail  Bar,  '81,  1598;  '82,  1654;  '83,  1296;  '84,  1526;  '85,  1656. 
From  Carroll's  Island  to  Meramec  River,  '81,  1598. 
At  Kaskaskia  Bend,  '81,  1598. 
Near  Saint  Genevieve,  Mo.,  '81, 1598. 
At  Cape  Girardeau,  '81, 1598. 
Near  Piasa  Island,  '81, 1598. 
From  Saint  Lonis  to  Foster  Island,  '82,  1654. 
At  Arsenal  Island,  '82,  1654 ;  '83,  1296. 

From  Carroll's  to  Chesley  Island,  '82,  1054;  '83,  1296;  '84,  1526;  '85, 1666. 
At  Carroll's  Island,  '82,  1654. 
At  Twin  Hollows,  '82.  1*<64 ;  '83,  1296. 
At  Beards'  Island,  '82,  1654;  '83,  1296. 
At  Cape  Girardeau,  '81,  1598 ;  '82,  1654. 
At  Chesley  Island,  '83,  1296. 


MISSISSIPPI  RITEB,  UPPEIT— Removal  of  bnags  and  obstrugtions. 

A  pproprialions. 

1880 $8, 000, '80,  1482. 

1881 25,000, '81,  1681. 
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A  ppropriation»—<7on  tinned. 

18d2 $25,000,  '82,  1751. 

1884 •15,000, '84.  1547;  '85.365. 

1886 22,500,  '86,  1405. 

Total 95,500 

1888 25,000,  Act  of  August  11,  1888. 

LiHt  of  appropriations  from  1867  to  1886,  '86,  1404 ;  ^87,  1619. 
Commerce, 
Statement  of  commerce  on  upper  river,  '80.  1492. 
Veasel  accidents  in  1^79,  '80,  1492. 

Adyantages  to  commerce  from  use  of  sheer  booms  at  bridges,  '81,  1678. 
Necessity  for  lights  and  damp,  '81,  1679. 
Necessity  for  ice-harbors,  '81,  1680. 
List  of  wrecks,  '84,  1548. 
Contracts. 

1881.  Howard  A  Co.,  for  oonstrnction  of  light-draaght  snag-boat,  '82,  1753. 
Bncroachinents. 

Injurious  effect  of  sawdust  deposits  in  upper  river,  '81,  1679 ;  '82,  1750. 
Engineers* 
CuiBr  OP  Engineers. 
Reports,  '80,  171 ;  '81,  231 ;  '82,  228 ;  '83,  235 ;  '84.  238 ;  '85,  260,  265 ;  '86,  250 ; 
'87,  218. 
Engineer  in  Charge. 
Maj.  A.  Mackenzie,  1880-'—.    Reports,  '80,  1481 ;  '81, 1677 ;  »82, 1750 ;  '83, 1377 ; 
'84,  1245 ;  '85,  1662 ;  '86,  140:5 ;  ^87,  1617,  162:^. 

C.  W.  Durham.    Reports,  '80,  1482;  '81,  1681;  '82, 1751;  '83,  1379;  '84,  1547; 
'85,  1663 ;  '87,  1620. 
Operations. 

Removing  obstructions  between  Saint  Paul  and  mouth  of  Mississippi  River: 
1879-'80.  Summary  of  operations,  '80,  1483. 
1880-'81.  Summary  of  operations,  '81,  1681. 
1881-'8'i.  Summary  of  operations,  '82,  1751. 
1882-'83.  Summary  of  operations,  '83,  1380. 
1883-'84.  Snmmary  of  operations  '84,  1548. 
1884-'85.  Snmmary  of  operations,  '85,  1644. 
1885^86.  Summary  of  operations,  '86,  1409. 
1886-'87.  Summary  of  operations,  '87,  1620. 
Summary  of  operations  from  1868  to  1884,  '85,  1664. 

Comparative  cost  of  constraction  material  from  1878  to  1885,  '86,  14<l5y  1407« 
Comparative  cost  of  dredging  from  1882  to  1885,  '86,  1408. 
Physical  Characteristics* 
List  of  bars  and  channel  depths,  '80,  1484 ;  '81,  1682;  '82, 1752. 


mSSISSIPPI  BITfiB,  LOW£B— Removing  snags  and  wrbcks  noM. 

(Continued  from  Vol.  I,  p.  576.) 

Appropriations* 

1880,  Mississippi,  Missouri,  and  Arkansas  rivers  .  |200, 000,  '80,  1404. 

1881,  Mississippi  River 80,000, '81,  1600. 

1882,  Mississippi  River 85,000,  '82,  1675. 

1884,  Mississippi  River t75,000,  '84,  1532. 

1886,  Mississippi  River 56,250,  '86,  1394. 

Total 496,250 

1888 100, 000,  act  of  August  11, 1888. 

Eng^ineers* 

CuiEV  or  Engixbebs. 
Reports,  '80,  162 ;  '81,  223 ;  '82,  221 :  '83,  229 ;  '84,  236 ;  '85,  252 ;  '86,  244 ;  '87, 

210. 

*An  alldtraent  for  continuing  work  tihovo  month  of  Missouri  River,  '84. 164f7;  '86)  2flC. 
t  Stated  in  reports  m  «6J,00U.    Se^  84,  1M7;  '86,  266. 
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Eng^ineers — Continned. 
Engucbsrs  in  Chargk. 
Mm.  C.  B.  Sator,  187a-'84.    Beporte,  '80,  1401 ;  '81,  1599 ;  '82,  1674 ;  '83,  1297 ; 

'84  1531  **  '85  1652. 
M^j.  A.  M.  killer,  1884-'—.    Beports,  '85,  1633 ;  '86,  1393 ;  '87,  1553. 
Operations* 
All  opeifttions  by  hired  labor. 
1879-^80.  1,522  saags,  19  drift  piles,  and  600  trees  removed,  '80,  1402.  Conatmction 

of  new  snag-boats  in  progress,  '80, 1403. 
1880-*81.  1,057  enags,  6  drift  piles,  and  647  trees  removed,  '81,  1600.  Completion  of 

new  snag-boats,  '81,  1602. 
ISSl-'d^.  1,909  snags,  32  drift  piles,  and  4,983  trees  removed,  '82,  1574. 
1881^83.  2,775  snags,  31  drift  piles,  and  2H,297  trees  removed,  '83,  1298. 
1883-'84.  958  snags,  3  drift  piles,  and  4  trees  removed,  '84,  1532. 
1884-'85.  1,692  snags  and  16,900  trees  removed,  '85,  1634. 
1885-'86.  693  snags  aud  567  trees  removed,  '86,  1394. 
1886-^87.  2,030  snags,  10  drift  piles,  and  5,269  trees  removed,  '87, 1554. 


MISSISSIPPI  RIVEB— Brtwbrn  tub  mouth  of  the  Ohio  Bitkr  and  thk 

Head  of  the  Passkb. 

(Inolading  Memphis,  Yickeburg,  Natchez,  Vidalia,  and  New  Orleans  harboxv,  and 

improvement  of  the  month  of  the  Bed  Hiver.) 

Appropriations. 

1874-'79 $352,000 

1879   Sorvey  and  expenses  of  Commission 175, 000 

iSnrvey  and  expenses  of  Commission . . ....  150, 000,  '80,  228. 

Memphis  Harbor 15,000, '80,  1338. 

Vioksbarg  Harbor 20,000,  '80,  1334. 

Natchez  and  Vidalia  harbors 40, 000,  '80,  1333. 

New  Orleans  Harbor 76,000, '80,  1151. 

'  gnrveys  and  expenses  of  Commission 150, 000,  '83,  2116. 

Mississippi  Biver  from  Cairo  to  Head  of 

Passes 1,000,000, '82.  2753. 

1881<  Memphis  Harbor 15,000,  '81, 1382. 

Vioksburg Harbor 75,000, '81,  1385. 

Natchez  and  Vidalia  harbors 50, 000.  '81,  1387. 

,  New  Orleans  Harbor 75,000, '81,  1275. 

(  Surveys  and  expenses  of  Commission 150, 000,  '83,  2113. 

X9B22  Mississippi  Biver  from  Cairo  to  Head  of 

(     Passes 4, 123, 000, '83,  2119. 

1863.  Survey  and  expenses  of  Commission 150, 000,  '84,  2429. 

C  Sorvey  and  expenses  of  Commission 150, 000,  '85,  2563. 

1884  <  Mississippi  Biver  from  Cairo  to  Head  of 

I     Passes 2, 350, 000, '84,  373,  404. 

i  Surveys., 30, 000, '86,  460. 

1886 <  Mississippi  Biver  from  Cairo  to  Head  of 

I     Pawes 2, 000, 000, '86,  460. 

Total 11,145,000 

C  From  Ohio  Biver  to  Head  of  the  Passes  ..    2, 000, 000,  act  of  August  11, 1888. 

1888^  Special  localities 845,000,  act  of  August  11, 1888. 

(  Survey  from  headwaters  to  Passes 75, 000,  act  of  August  11, 1888. 

Eng^ineers. 
Chief  of  Engineers. 
Memphis  Harbor,  Tenn.    Beports,  '80,  157;  '81,  204;  '82,  201. 
Vicksburg  Harbor,  Miss.    Beports,  '80,  157;  '81,  205;  '82,  205. 
Natchez,  Mies.,  and  Vidalia,  La.    Beports,  '80,  157,  158;  '81,  205;  '82,  202. 
Mouth  of  Bed  Kiver,  La.    Beports,  '80,  151 ;  '81,  205;  '82,  203. 
New  Orleans  Harbor,  La.    Beports,  '80, 141;  '81,  190 ;  '82,  187,  1357,  1359. 
Board  of  Engineers. 
Convened  April,  1880,  to  consider  plans  for  the  i>ermanent  improvement  of  the 
mouth  of  the  Bed  Biver.    Beport,  '80',  l*^b4.  '  (Cols.  Tower  and  Newton  and 
M%j.  Abbot.) 
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fing^ineers — Continued. 
BOA&D  OF  Engineeks — Continued. 
Constituted  by  S.  O.  No.  97,  C.  of  £.,  1681,  to  examine  and  report  upon  the  condi- 
tion of  the  work  in  progress  for  the  protection  of  the  city  front  df  New  Orleans. 

Report,  '82|  1359,  1366.    (Majs.  Siiter,  Benyaurd,  and  Stickney,  and  Capt. 

Ernst.) 
Mississippi  River  Commission.    Re}K>rta,  'Bl,  2720,  2740;  '82,  2745;  '83.  2111; 

'84,2408;  '85,  2535,  2859;  '86,  2143;  '87,  2689,  2749,  2764.    (Col.  Gillmore, 

Lieut.  Col.  Oomstock,  MaJ.  Snter,  U.  8.  Corps  of  Engineers,  and   Messrs. 

Henry  Mitchell,  B.  M.  Harrod,  B.  Franklin,  J.  B.  Eads,  R.  8.  Taylor,  and  S. 

W.  Ferguson.) 
Supplemental  reports  of  memhers  of  the  Commission : 

Lieut.  Col.  Comstock  and  B.  Harrison,  '81,  2739. 

J.  B.  Eads,  '81,  2754. 

Lieut.  Col.  Comstock,  '84,  2431;  '85,  2874,  2877;  '87,  2766. 

Col.  Gillmore,  '85,  2871. 

B,  M.  Harrod,  '85,  2^80. 

H.  Mitchell,  '85,  2565 ;  '87,  2767. 
Special  reports : 

G.  Little,  '83,  2315. 

F.  L.  James,  83,  2339. 

Profs.  Hilgrade  and  Hopkins,  '84,  2885. 

H.  Mitchell,  '83,  2300,  2302,  2J73. 

H.  L.  Marindin,  '83,  2308. 
Enoimebrs  in  Charob. 
Memphis  Harhor : 

M^.  W.  H.  H.  Benyaurd,  1877-'82.    Reports,  '80,  1337 ;  '81,  1381 ;  '82,  1498. 
Transferred  to  Mississippi  River  Commission. 
Yicksburg  Harb()r: 

Maj.  W.  H.  H.  Benyaurd,  1878-^82.    Reports,  '80,  1333;  '81,  1384;  '82,  1502. 
Transferred  to  Mississippi  River  Commission. 
Natchez  and  Vidalia  harbors : 

Mai.  W.  H.  H.  Benyaurd,  1880-'82.    Reports, '80, 1332 ;  '81,1386;  '82,1503. 
Transferred  to  Mississippi  River  Commission. 
Mouth  of  Red  River,  La. : 

Maj.  W.  H.  H.  Benyaurd,  1878-'82.    Reports,  '80,  1282,  1288;  '81,  1389;  '82, 
1511,  1515.    Transferred  to  Mississippi  River  Commission. 
New  Orleans  Harbor: 

Maj.  C.  W,  Howell,  1878-'81.    Reports,  '80, 1145 ;  '81,  1271. 

Maj.  A.  Stickney,  1881-'82.    Report,  '82, 1354.    Transferred  to  MissisRippi River 
Commission. 
Mississippi  River  from  mouth  of  the  Ohio  to  Head  of  Passes,  under  direction  of 
Mississippi  River  Commission : 

Maj.  A.  Stickney.    Reports,  '83,  2297 ;  '84,  2868 :  '85, 2815, 2824, 2897;  '86, 2164. 

Maj.  A.  M.  Miller.    Reports,  *83,  2282;  '84,  2-297. 

Capt.  C.  B.  Sears.    Reports,  '83,  2274;  '84,  2692;  '85,  2772,  2784,  2960;  '86, 
2162. 

Capt.  T.  Turtle.    Reports,  '85,  2887 ;  '86,  2153 ;  '87,  2697-2710. 

Capt.  J.  G.  D.  Knight.    Reports,  '83,  2278;  '84,  27.55;  '85,  2741. 

Capt.  W.  L.  Marshall.    Reports,  '83,  2285 ;  '84,  2814. 

Capt.  J.  H.  Willard.    Reports,  85,  2724,  2923 ;  '86,  2147. 

Capt.  S.  S.  Leach.    Reports,  '83,  2156,  2209,  2226;  '84,  2441;  '85,  2573,  2942, 
2955 ;  '86,  2158,  2161 ;  '87,  2724,  2731,  2769,  2873,  2878. 

Capt.  E.  H.  Ruffuer.     Report,  '87,  2719. 

Capt.  W.  T.  Rossoll.    Report,  '87,  2736,  2881. 

Maj.  C.  W.  Raymond.    Report,  '87,  2744. 

Lieut.  J.  L.  Ln.sk.    Report,  '87,  2864. 

Capt.  D.  C.  KiugDian.    Report,  '87,  2893. 
Assistants. 
G.  Y.  Wisner.    Report,  '83,  2172. 

J.  B.  Johnson.    Reports,  '83,  2174 ;  '84,  2456;  *85,  2575,  2609. 
A.  Hider.    Reports,  '83,  2191 ;  '84,  2828 ;  '85,  2789 ;  2966 ;  '87,  2739. 
J.  A.  Ockerson.    Reports,  '83,  2266 :  '84,  256S,  2f)87 ;  '85,  2681,  2898. 
H.  St.  L.  Coppee.    Reports, '82,  1531;  '83,  2294;  '84,  2844;  '85,  2812. 
J.  A.  Paige.    Report,  '84,  2454. 
L.  L.  Wheeler.    Reports,  '84,  2463,  2547,  2576;  '85,  2689,  2900;  '87,  2815,  2835w 

2846,2856. 
C.  M.  Winchell.    Reports,  '84,  2573 ;  '85,  2687,  2893. 
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Eii||;ineer8 — Continned. 
Assistants — Continaed. 
H.  B.  Wood.    Report,  '84,  2577. 
F.  S.  DaviB.    Report,  '84,  2580. 

W.  G.  Price.    Reports,  '84,  2584,  2875 ;  '85,  2845,  2087  j  '87,  2905. 
J.  H.  Davis.    Report.  '84,  2000,  2616,  2664. 
J.  Ewens.    Reports,  '84,  2636,  26G0;  '85,  2636. 
H.  P.  Ritter.    Report,  '84,  2661. 
A.  J.  Firth.    Reporto,  '84,  2764 ;  '85.  274& 
O.  W.  Gender.    Reports,  ^84,  2768;  '85,  2751. 
C.D.Mark.    Report, '84,  2772. 
A.  J.  Nolty.    Reports,  '84,  2776;  '85.  2761,  2d49. 
F.  A.  Teager.    Imports,  '84,  2779 ;  '85,  2768. 
A.  P.  Hatfield.    Reports,  '84,  2760;  '85,  2764. 
W.  H.  Powless.    Report,  '84,  2785. 

J.  Barney.    Reports,  '80,  1338 ;  '81,  1383 ;  '82,  1507 ;  '84,  2796. 
W.  tf .  Rees.    Renorts,  '81,  1391 :  '84.  2797 ;  '85,  2775,  2957. 
F.  8.  Borrows.    Reports,  '82, 1522,  '84,  2803. 

F.  A.  Fisher.    Report,  '84,  2807. 
R.  Klemm.    Report,  '84,  2812. 

J.  £.  Turtle.    Reporto,  %4,  2842 ;  '85,  2794. 
BL  D.  Garden.    Report,  '84,  2856. 

G.  M.  Helm.    Report,  '84,  2858. 
W.  G.  Blunt.    Report,  '84,  2867. 

A.  D.  Wilson.    Reporto,  '84,  2873 ;  '85,  2833,  2982,  2985 ;  '86,  2164. 
T.  J.  Dabney.    Reporto,  '80,  1334 ;  '81,  1385, 1386;  '82,  1503. 
K.  Stewart.    Report,  '85,  2593,  2609. 
O.  W.  Ferguson.    Report,  '85,  2652. 
E.  H.  Twining.    Report,  '85,  2691,  2719. 
W.  A.  Gould.    Report,  '85,  2755. 
W.  L.  Siddon.    Report,  '85,  2750. 
J.  L.  Riley.    Report,.  '85,  2759. 
N.  B.  Craig.    Report,  '85,  2769. 
W.  M.  CbUds.    Report,  '85,  2797. 
C.  P.  Ruple.    Report,  '85,  2800. 
£.  C.  TolllDger.    Report,  '85,  2802. 
£.  D.  Thompson.    Report,  '85,  2804. 
H.  8.  Douglass.    Reporto,  '85,  2816,  2979 ;  '87,  2906,  2910. 
H.  B.  Herr.    Report,  '82,  1499. 
Legislation* 
Recommended  hy  the  Commission,  '82,  2764 ;  '83,  2151 ;  '84.  2428 ;  '85,  2869. 

General  oonsideration  of,  '83,  2148 ;  '84,  2422;  '85, 2547,  2566,  2865,  2877. 

Condition  of  lerees,  '84,  2862 ;  '87,  2693. 

Value  of  levees  as  aid  to  improving  the  river  ohannel,  '83,  2148,  2152 ;  '84,  2425, 
2431;  '85,  2562,  2566,  2866,  2877. 

Necessity  for  closing  breaks  in  levees,  '83,  2150;  '84,  2422;  '85,  2866. 

Estimate  for  levees,  '84,  2426. 

Discharge  from  outleto,  '85,  2582,  2588. 

Rejection  of  the  outlet  system  as  an  aid  in  the  improvement  of  the  river, '85, 2865. 
Operations. 

1879~'80.  At  Memphis,  hank  protection  above  Wolf  River  applied  for  a  distance  of 
1,300  feet,  '80,  13.')7,  1339.  At  Yicksbnrg,  1,700  feet  of  bank  protection  placed, 
'80,  1335.  At  month  of  Red  River,  57,800  cubic  yards  dredged  from  bar,  '80, 
1282.  At  New  Orleans  Harbor,  16,628  square  yards  of  shore  protection  placed, 
'80. 1146. 

1880-'81.  At  Memphis,  1,150  feet  of  bank  protection  placed,  '81,  1381,  1383.  At 
Yicksburg,  1,000  feet  of  bank  protection  placed,  'SI,  1386.  At  Natchez  and 
Yidalia,  bank  protection  placed  at  MariDgo  Bend,  '81, 1386, 1388.  At  month 
of  Red  River,  38,574  cubic  yards  dredged  from  inner  bar,  '81,  1389,  1390.  At 
New  Orleans,  12.060  square  yards  shore  protectioD  placed,  '81, 1272. 

1881-'82.  At  Memphis,  11,460  square  yards  of  bank  protection  placed,  '82,  1498, 
1499.  At  VicKsbur^,  confcinnation  of  bank  protectioo,  '82,  1502,  1504.  At 
Natchez  and  Yidalia^  bauk  protection  placed  at  Giles  Bend,  82,  1507,  1510. 
At  mouth  of  Red  River,  drodging  continued,  82,  1511.  At  New  Orleans, 
48,456  square  yards  of  shore  protection  placed  in  Carrollton  Bend,  '82,  187, 
1355;  suspension  of  operations  noder  existing  project  ordered  in  September, 
1881, '82,  1354,  1:)59.  Works  transferred  to  Mississippi  River  Commission,  '82, 
1512. 
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Operations— Continued.  ^^ 

1882.  Bank  protection  and  dikeconstraction  on  Plnmb  Point  Seacfa,  '63,  2181|  9979» 
Bank  protection  placed  at  Memphis  Harb«r,  '83,  2122,  2282.  Bank  protec- 
tion and  dike  coiistrnction  on  Lake  Providence  Beach,  'Sd,  2123,  228.\ 
Bank  protection  at  Vickeburg  Harbor,  '83,  2124,  2290,  2294.  Dredging  at 
month  of  Bed  and  Atchafalaya  rivers,  '83,  2125,  jfcj97.  Preparation  for  bank 
protection  at  New  Orleans  Harbor,  '83, 2125, 2297.  Repair  of  levees,  '83,  2160, 
2283,  2292,  2298,  2346. 

1883.  Bank  protection  and  dike  oonstmotion  on  Plnm  Point  Beach,  '84,  2413,  2757, 
2764, 2768,  2772,  2776,  2779,  2780.  Bank  protection  at  Memphis  Harbor  and  on 
Memphis  Beach,  '84,  2414,  2791,  2796,  2797,  2803,  2807.  Bank  protection  and 
dike  construction  on  Lake  Providence  Beach  ;  bank  protection  and  dredging 
at  Vicksburg  Harbor,  '84,  2415,  2417,  2814, 2821, 28^8, 2^42, 2844.  Dredging  at 
mouth  of  Bed  and  Atcbafalava  rivers.  '84,  2419,  2872.  Bank  protection  at 
New  Orleans  Harbor,  '84,  2421,  2879.  B;<»pair  of  levees,  '84,  24&,  2792  2812, 
2824,  2827,  2866,  2858, 2868. 

1884.  Bank  protection  and  dike  constrnotion  on  Plnm  Point  Reach,  '85,  9541, 2741, 
2748,  2752,  2755,  275(),  2750,  2761,  2764,  2768 ;  '86,'  2144.  Bank  protection  at 
Memphis  Harbor,  '85,  2543,  2772,  2775 ;  '86^  2144.  Bank  protection  on  Mem- 
phis Beach,  '85,  2542,  2772,  2775.    Bank  protection  and  dike  construction  on 

.  Lake  Providence  Beach,  '85,  2544,  8784,  2789,  2794,  2797,  2800,  28U2, 2812 ;  '86, 
2144.  Bank  protection  at  Vicksburg  Harbor,  '85,  2546,  2786,  2812;  '86,  2144. 
Dredging  operations  at  mouth  of  Bed  Bi  ver,  '85, 2646,  2c^ ;  '86,  2144.  Bank 
protection  and  dike  construction  at  New  Orleans  Harbor,  '85,  2546,  2644 ;  '86, 
2144.    Bepair  of  levees,  '85,  2547,  2787,  2815,  2816;  '86,  2144,  2857. 

1885.  Bank  protection  and  dike  eonstraction  on  the  Plumb  Point  Beach,  "85,  2802, 
2943,  2949 ;  '86,  2158.  Bank  protection  at  Memphis  Harbor,  '85,  2862,  2955, 
2957 ;  '86,  2161.  Bepair  and  extension  on  dikes.  Lake  Providence  Reach,  *85, 
2863,  2960,  2966;  '86,  2162.  Dike  construction  at  mouth  of  Bed  Biver  and 
iiredging,  '85,  2864,  2971,  2982 ;  '86,  2164.  Dike  conatrnction  at  New  Orleans 
Harbor,  '85,  2864,  2971,  2987 ;  '86,  2164.  Repairs  to  levees,  '85,  2864,  2964, 
2971  2979. 

1885-'86.'  Repairs  to  works  on  Plum  Point  Beach,  '87,  2692, 2724.  Bepair  of  revet- 
ment at  Hopefield  Bend  and  teballastiog  part  of  revetment  on  Memphis  City 
front,  '87,  2692.,  2731,  2750.  Bepair  to  Baleshed  and  Stack  Island  dikes,  '87, 
2693,  27'M.  Maintenance  of  channel  at  mouth  of  Bed  Biver  b.v  dredging  and 
temporary  wing-dams,  '87,  2693,  2744,  2750.    Bepair  of  levees,  '87,  2693. 

1886-'87.  Dike  construction  and  repair  on  Plnm  Point  Beach ;  construction  of  levee 
on  upper  side  of  Plum  Point,  '87,  2754,  2873.  Extension  of  Memphis  City  front 
revetment,  '87, 2755, 2878.  Shore  protection  extended  in  Gouldsborough  Bend ; 
attempts  to  maintain  channel  at  mouth  of  Bed  Biver,  by  dredging,  and  tem- 
porary wing-dam,  '87,  2757, 2893, 2906. 

Physical  Cliiiracteri«cic6* 

Belation  between  velocity  and  amount  of  sediment  transported,  '81,  2724. 

gediment,  amount  of,  '83,  2216,2230;  '85,  2880. 

Action  of  crevasses  and  side  outlets, '81,2725,2728;  '82,2766;  ^83,2300;  '84,2422. 

Loss  of  section  at  outlets,  ^84, 2422. 

Action  of  cut-offs,  '81,  2725. 

Formation  of  cut-off  at  Vicksburg,  '82,  2760. 

Relative  volumes  through  the  Passes,  '81,  2727. 

Character  of  material  forming  bed  of  river,  '81,  2734 ;  '83,  2758;  '84,  2885. 

Drainage  basin  of  river  above  Saint  Paul,  '81,  2743. 

Slope  of  upper  river,  '81,  2744. 

Slope  of  lower  river,  '83,  2214 ;  '85,  2551. 

Discharge  of  upper  river,  '81,  2744. 

Discharge  of  the  lower  river,  '82,  2772 ;  '83,  2214,  2220 ;  '84,  2424, 2433, 2876 ;  '87, 

2707,  2815. 
Flood  slopes,  '81,  2772, 2778 ;  '85,  2878, 2902,  2905. 
Flood  records,  '84,  2424,  2432 ;  '85,  2596, 2621, 2686. 
Comparisons  of  river  width  at  various  times,  '81,  2769^;  '84,  2687. 
Low- water  slopes,  '85,  2903. 
Mutual  relations  of  sections  under  varying  conditions  of  discharge  and  corratorei 

•82,  2759. 
Severe  shore  erosion  at  New  Orleans,  '82,  1361. 
Movement  of  sand  waves,  '83,  2195,2216 ;  «84,  2571. 
Bends  aud  their  relations  to  depth  and  section,  '83,  2300. 
The  blue  clay  formation,  '83,  2315. 


RIVERS   AND   HARBORS.  321 

]«ISS1SSIPPI  RIVCR-Coutiuaed. 

Physical  Ctaaracterfstics— Continued. 
Ghioeral  physical  oharaoteriHtios,  '83,  '2339.  « 

Range  of  high  and  low  water,  '85, 2550, 2d06,    (See  also  Mississippi  River,  watbb 

GAUGES  ON.) 

Plans. 

The  levee  syBtem  and  it«  action,  '81,  273 1. 

Total  deflection  of  the  Red  into  the  MissiBsippi  River,  '82,  15l4 ;  '85,  2555,  2827. 
Separation  of  the  Red  from  the  Mississippi  River,  '82,  1514;  '85,  2559,2827. 
Reotiftcation  of  Red  River  by  preventing  further  eulargemeat  and  restricting  its 
outlet  capacity,  '82,  1514  ;  '85.  2560,  2567. 

Private  and  Corporate  Worlc. 

Length  of  levees  on  lower  river,  '81,  2771, 277S. 

Dimensions  of  levees,  '81,  2778. 

Faulty  construction  of  New  Orleans  wharves,  '82,  1364, 1367. 
Projects. 

At  Memphis  Harbor,  Tenn.,  the  project  of  1877  proposed  the  protection  against 
caving  of  the  city  water  front  alo  ig  a  distance  of  about  7,600  linear  feet.  Esti- 
mated cost,  $170,000,  '77,  78,  492.     Increased  in  ldH2  to  |204,211,  '82,  1498. 

At  Vicksbnrg  Harbor,  Miss.,  the  project  of  1877  proposed  the  protection  of  the  city 
water  front  by  shore  protection  at  Delta  Point,  construction  of  a  dike  on  the 
crest  of  the  bar  extending  from  De  Sota  Island,  dredging  in  the  inner  harbor, 
and  the  diversion  of  Yazoo  River.  Estimated  cost,  $2,084,100,  '78,  63»,  641 ;  82, 
2761.  The  Mississippi  River  Commission  in  1883  considered  that  further  study 
should  be  given  to  the  subject  before  iinal  recommendation  could  be  made,  '84, 
2419. 

At  Natchez  and  Yidalia  the  project  of  1880  proposed  the  protection  of  the  banks 
at  Marengo  and  Giles  bends  so  as  to  preveut  the  river  from  cutting  through 
into  Concordia  Bend.    Estimated  cost,  $939,600,  '80,  1333,  1353. 

At  the  mouth  of  the  Red  River  the  Board  of  Engineers  of  1880  recommended  con- 
tinuation of  dredging  as  a  means  of  temporary  improvement,  '80,  1288. 

At  New  Orleans  Harbor  the  project  of  1878  proposed  to  protect  the  city  front  from 
caving  by  a  shore  protection  of  pile  and  brush  revetment,  aided  by  brush  mats 
placed  on  the  bottom  and  on  shore  slopes.  Estimated  cost,  $476,000,  '78,  614, 
616;  '80,1151;  '82,1362. 

The  Board  of  Engineers  of  1881  recommended  that  the  previously  adopted  plan  of 
improvement  be  discontinued,  '82, 1365.  That  at  Carrollton  Bend  the  necessity 
for  bank  protection  is  alone  presented,  and  that  the  protection  should  consist 
of  brush  mattress  of  the  greatest  practical  length  and  of  the  most  substantial 
construction,  '82,  13()6-1368. 

The  project  recommended  by  the  Mississippi  River  Commission  contemplated  the 
improvement  of  the  riiver  below  Cairo  by  the  contraction  of  the  water-way  at 
all  shoi^  points  to  a  comparatively  uniform  width  and  the  protection  of  banks 
firom  caving.  It  was  considered  that  the  necessary  contraction  of  the  water- 
way could  be  best  accomplished  by  the  nse  of  permeable  dikes,  by  which  new 
shore-lines  would  be  established,  and  the  closing  of  chutes.  By  the  use  of  mat- 
tress revetment  the  new  shore-lines  formed  by  the  dikes  were  to  be  held,  and 
wherever  caving  banks  occurred  they  were  to  be  protected  against  eroding  by 
mattress  revetment  or  some  equivalent  device,  '81,  2733 ;  '82, 2748,  2751 ;  '83, 
2120;  '85,  2866.  The  Commission  recommended  that  the  initial  work  of  im- 
j>rovement  should  be  up<m  the  200  miles  of  river  immediately  below  Cairo,  '81, 
2r36;  '82,  2754;  '85,  2866. 

In  relation  to  levees  it  was  considered  by  a  majority  of  the  Commission  that  while 
levees  in  themselves  were  not  necessary  as  a  means  of  securing  ultimately|navi- 
gable  channels,  nevertheless  they  believed  that,  besides  giving  protection  to 
life  and  property  against  overflow,  safety  and  ease  to  navigation,  and  facilities 
to  commerce  by  establishing  landing  places  above  the  reach  of  floods,  the  repair 
and  maintenance  of  existing  extensive  lines  of  levees  would  hasten  the  work 
of  channel  improvement  through  the  increased  scour  they  would  produce  during 
high-river  stages,  '81,  2732 ;  '83,  2353,  2373 ;  '85,  2552,  2865. 

At  the  junction  of  the  Mississippi,  Red,  and  Atchafalaya  rivers  the  Commission 
considered  works  of  protection  and  rectification  necessary,  '82, 1513, 2755, 2776; 
'85,  2554,  2869. 
Surveys. 

Between  the  Head  of  the  Passes  and  the  headwaters,  '81,  2720,  2741 ;  '82,  2745; 
'83,  2111 ;  '84,  2408;  '85,  25:^,  2859. 

Comparison  of,  '83, 2308. 

if  APS. 

From  the  Passes  to  Grand  Prairie,  '81,  2738. 
1443  EK 21 
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Surveys — Continned. 
Maps — Continued. 
List  of  maps  and  platen,  '83,  2154  ;  ^84,  2440;  '85,  2572. 
New  Orleans  Harbor,  '85,  2987. 
Natchez  Harbor,  '82,  1510. 

From  Saint  Lonis  Brilge  to  Foster  Island,  '87, 1567. 
At  Horsetail,  '87,  Vi58, 
From  CarrolFs  to  Foster  Island,  '87,  1500. 


MISSISSIPPI  RIVER  at  its  meath. 

(Continued  from  Vol.  I,  p.  330.) 

Appropriations. 

lcJ37-7il $2,541,660.53      - 

1880.  8urvey,eto 20, 000. 00, '80, 141. 

1881.  Survey,  etc 10, 000. 00, '81, 190. 

1882.  Survey,  etc 10, 000. 00, '82, 187. 

1884.  Survey,  etc i         10,  OOo!  00  | '®*»  ^^• 

1886.  8urvey,eto |         iS'.^.gg  S*86,21S. 

Tdtal 2,614,161.53 

1888 10, 000. 00,  act  of  August  11,  1888. 

The  amounts  paid  J.  B.  Eads  for  the  improvement  of  South  Pass  under  the  acts  of 
March  3,  1875,  June  19,  1878,  and  March  3,  1879,  are  not  stated  in  the  reports 
of  the  Chief  of  Engineers. 
liii||ineers« 

CUIKF  OF  ENOINRRRS. 

Reports, '80, 141 ;  '81,  189;  '82, 186;  '83,  198;  '84,  206;  '85,214;  '86,212;  '87, 
178. 
Enginbrks  in  Cuargr. 
Maj.  W.  H.  Heuer,  1880-*84.    Reports,  '80,  1123 ;  '81,  1245 ;  '82,  1329 ;  '83,  1031. 
Capt.  T.  Turtle,  1884-'85.     Report,  '84,  1235. 
Maj.  W.  H.  Heuer,  ltt85-'— .    Reports,  '85,  1377;  '86,  1225;  '87,  1345. 

AfiBISTANT. 

C.Donovan.    Reports, '80, 1123;  '81,  1246;  '82,  1331;  '83,  1033;  '84, 1237;  '85, 
1379 ;  '87, 1347. 
Operations* 

lo79>'80.  At  Head  of  Passes  small  additions  were  made  to  upper  dam ;  on  the  east 
jetty  the  construction  of  cribs  at  the  outer  end  and  of  a  concrete  and  rubble 
masonry  parapet  on  the  jetty  was  in  progress,  '80,  1124.  On  the  west  jetty 
work  was  coufined  to  placing  spur-cribs  and  to  repair  of  jetty,  '80,  1134. 
Least  depth  through  cnauneL  between  jetties,  31  feet ;  least  width  of  30-foot 
channel,  40  feet;  least  width  of  26.foot  channel,  200  feet,  '80,  1123,  1136. 

1880-'81.  In  South  Pass,  after  the  failure  of  dredging  to  reduce  shoal  areas,  spur- 
dikes  were  built  from  east  shore,  '81, 1247.  On  east  jetty  the  placing  of  cribs  at 
outer  end  and  the  construction  of  concrete  and  rubble  masonry  parapet  was  in 
progress,  '80, 1248.  Localities  of  dredging  operations,  '80,  1257.  Least  depth 
of  through  channel  between  jetties,  30  feet ;  least  width  of  30-foot  channel,  20 
feet;  least  width  of  26-foot  channel,  230  feet,  '81,  1245,  1262,  1268. 

1881-82.  In  South  Pass,  the  old  dam  near  head  of  Bayou  Grande  was  rebuilt  for  a 
length  of  95  feet;  new  dam  built  across  Picayune  Bayou ;  at  mouth  of  South 
Pass,  small  additions  made  to  masonry  work  and  temporaiy  works  built  to  im- 
prove channel ;  on  the  east  jetty  16  spur-cribs  were  placed  and  additions  made 
to  the  masonry  parapet :  1,813  linear  feet  of  levee  built  along  sea  side  of  east 
jetty  and  2,125  linear  feet  built  along  the  west  jetty;  19  lattice  wing-dams 
built;  dredging  in  operation  during  ^  days;  '82,  1329,  1332,  1335,  1336,  1340. 
Least  depth  thi*dugh  channel  between  the  jetties,  dO-f^  feet ;  least  width  of  30^ 
foot  channel,  60  feet ;  least  width  of  26-foot  channel,  210  feet,  '82,  1329,  1344 
1350. 

1882-^83.  In  South  Pass,  11  wing-dams  built;  6,810  linear  feet  of  auxiliary  jetty 
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ij86:)-'84.  In  Sooth  Pains,  2  wiaff-dams  bailt;  repairs  to  Pioayane  Bayon  Dam;  inner 
east  jetty  extended  1,630  feet;  wing-dam  bailt  at  head  of  east  Jetty;  no  dredg- 
ing done  since  Febmarv,  1883,  '84, 1236, 1238, 1239.  Least  width  throagh  chan- 
nel between  jetties,  34  feet ;  least  width  of  30-foot  channel,  150  feet ;  least  width 
of  26foot  channel,  270  feet,  '84,  12:U5, 1242, 1246. 

1884-'85.  Extension  of  the  inner  east  Jetty  605  feet;  repair  of  wing-dam,  outer  end 
of  east  jetty ;  no  dredffing  done  since  February,  1883,  '85,  lS77. 13^.  Least 
depth  through  channel  between  the  jetties,  31  f^  feet ;  least  width  of  30-feot 
channel,  130  feet;  least  width  of  26-foot  channel,  270  feet,  '85,  1377, 1385. 

1885-*86.  Construction  commenced  on  the  inner  west  jetty;  repairs  to  inner  eas4 
Jetty ;  construction  and  repair  of  west  jetty  wine-dams,  '86,  122^  Ijeast  depth 
through  channel  between  the  jetties,  33)^0  feet;  least  width  of  30-foot  channel, 
170  feet;  least  width  of  26-foot  channel,  240  feet,  '86,  1231. 

1886-'87.  Extension  and  repair  to  wing-dams  in  South  Pass ;  repairs  to  inner  east 
jetty;  extension  of  inner  west  jetty;  construction  and  repair  to  west  jetty 
wiog-dams;  injury  to  masonry  superstructure  by  gale  of  October,  1886,  '87, 
1348,  i:i49.  Least  depth  through  channel  between  the  Jetties,  dSl^  feet ;  least 
width  of  30-foot  channel,  130  feet;  least  width  of  26-foot  channel,  250  feet ;  im- 
provement of  channel  at  outer  ends  of  jetties,  '87,  1345, 12)54. 
Physical  Characteristics. 

Extent  of  deposits  over  area  outside  of  jetty  ends,  '80,  1123, 1132;  '81,  1246, 1263; 
'82, 1330, 1347, 1348;  '83, 1042 ;  '84, 1236, 1244 ;  '85, 1377, 1387 ;  '86, 1234 ;  '87, 
1345,1351,1355. 

Deepening  of  Pass  k  I'Outre  since  1^75,  '82, 1330. 

Force  of  waves  at  outer  end  of  jetties,  '83,  1032 ;  '87, 1349. 

Movement  of  sand  waves,  '87,  1351. 
Projects. 

The  projects  for  the  improvement  of  the  mouths  of  the  Mississippi  fh>m  1637  to  1876^ 
inclusive,  proposed  the  formation  and  maintenance  of  a  channel  18  feet  deep, 
through  either  Southwest  Pass  or  Pass  &  TOutre,  by  stirring  the  bottom  and 
by  dredging.  This  method  of  improvement  was  .discontinued  inl878,  when  the 
improvement  of  South  Pass  by  jetties  bad  attained  a  depth  of  18  feet.  In- 
clusive of  surveys,  there  was  appropriated  under  these  projects  from  1829  to 
1879,  inclusive.  $2,541,669.53.^ 

The  act  of  March  3. 1875,  authorized  James  B.  Eads  to  build  jetties  and  other  works 
in  South  Pass,  lor  the  purpose  of  ultimately  obtaining  and  maintaining  a  ohan- 
nel  300  feet  wide  and  30  feet  deep  over  the  bar  at  the  month  of  the  Pass  through 
the  Pass  into  the  river  above. 

The  acts  of  June  19, 1878,  and  March  3, 1879,  amended  the  original  act  so  that  James 
B.  Eads  was  onl^  required  to  obtain  a  channel  26  feet  deep,  200  feet  wide  at 
bottom,  and  having  ihrough  it  a  central  depth  of  30  feet  without  regar^  to 
width,  these  channels  to  be  maintained  for  twenty  years  from  July  8^  1879.  For 
this  James  B.  Eads  was  to  ultimately  receive  $5,252,000,  and  in  addition  $100,- 
000  per  annum  for  maintaining  this  channel. 
8nrveys. 

Channel  between  jetties,  *80,  1144;  *81.  1270;  '82,  1352;  '83,  1046:  '84,  1242, 
1248 ;  *85,  1390 ;  '86,  1238.  Depths  over  area  seaward  from  the  end  of  the  jet- 
ties, '80,  1144 ;  '81, 1270 ;  '82,  1352 ;  '83,  1042,  1046 ;  '84,  1243,  1248 ;  '85, 1390 ; 
'86   1238 

List  of  charts  accompanying  reports,  '81,  1246;  '82,  1331:  '83.  1033;  '84. 1237, 
'85, 1379 ;  '86, 12^.    South  Pass,  '86,  1236;  '87,  1256. 


mSSISSIPPI   BITEB— Watbr-oaugxs  OV. 

( Continued  from  Vol.  I,  p«  327.) 
Appropriations. 

1876-W   $15,000 

1880 5.000,  '80,  1342. 

1881 5.000,  '81,  1437. 

1882 5,000, '82,  1562. 

iHfti  5  2,100,  '84,  1341. 

"*^ I  5,000, '84,  1341. 

1886 5,000, '86, 1369. 

Total 42,100 

1608.... 9,600, Mt of  AagoiUli  18da. 
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RII8SISS1PPI  BITBB-CoDtinaed. 
Eiifflneers. 

Chikf  of  Enginssrs. 

Reporto,  '80, 158 ;  '81,  212 ;  '82,  210 ;  '83,  218 ;  '84,  226 ;  '85,  843 ;  '86,  237 ;  '87, 
202. 
Ekginbbrs  IK  Charge. 

MaJ.  W.  H.  H.  Benyanrd,  1874-^82.    Beporto,  '80,  1342;  '81,  1436;  '82, 156L 

MaJ.  A.  M.  MiUor,  1882-'84.    Reports,  '83,  1162 ;  '84,  1341. 

Capt.  £.  Bergland,  1884>'86.    Reports,  '85,  1532 ;  '86,  1368. 

Capt.  J.  H«  Willard,  1886-'—.    Report,  '87,  1485. 
Assistant. 

H.  B.  Herr.    Report,  '81,  1437. 
Pbysfcal  Characteristics. 
List  of  watofi-giiages,  '81,  14:^  ;  '85,  1533 :  '87,  1485. 

Water-gani^e  records,' 80,  1342;  '81,  1439;  '82,  1562;  '83,  1163;  '84,  1341;  '85, 

1532; '86,  13G9; '87. 1485. 


High  and  low  water  records,  '81,  1439,  1448. 

Height  of  fteahets,   '81,    1448;   '82,  1562;  '83,  1163;  *84,  1341;  '85,  1534;  '86, 

1369. 
Effect  of  tribntariea  on  high  water  in  Mississippi  River,  '81,  1450. 
Rate  of  progress  of  high-water  wave^  '81,  1451. 


mSSOUBl  BIVER— Survey  of,  from  mouth  to  Fort  Benton,  including 

SURVUT  from  mouth  TO  SlOUX  ClTY. 

(Continued  from  Vol.  I,  p.  339.) 
Appropri  atf  ons. 

1878 $50,000, '78,  658. 

1879 30,000,  '79,  1083. 

1880 30,000,  '80,  1461. 

1881 30,000,  '81,  1659. 

1882 40,000,  '82,  1725. 

Total 180,000 

Eng^lneers. 

Chief  of  Engineers. 
Reports,  '80,  167;  '81,  229;  '82,  226;  '83,  233;  '84,  237;  '85,  258;  '86,  248; 
'87,  241. 
Engineer  in  Charge. 
Ma^j.  C.R.  Suter,  1878-'84.    Reports,  '80,  1460;  '81,  1659;  '82, 1724:  '83, 1332; 
'84, 1538;  '85,  1654.    Transferred  October  21,  1884,  to  Missouri  River.    Com- 
mission ReportH,  '85,  1654,  2994,  2996,  3001;  '86,  2167;  '87,  2913,  3031. 

D.  W.  Wellman.    Reports,  '82, 1725 ;  '83,  13.32 ;  '84,  1538 ;  '87,  2946,  3063. 

O.  B.  Wlieeler.    Report,  '87.  2929,  2931,  2934,  2950,  2955,  2958, 2963, 2966, 2963, 

3074,  3079,  3124. 
J.  A.  Scddon.    Report,  '87,  2971,  3079. 
A.  H.  Blaisdell.    Report,  '87,  2974. 
A.  Warren.    Report,  '87,  2948. 
Operations. 
1879-'83.  Survey  between  mouth  and  Sionx  City  In  progresB,  '80,  1460:  *81. 1659: 

'82, 17:^5 ;  '83,  133^. 
1883-'84.  Survey  completed  and  maps  published  for  the  river  from  month  to*Fort 
Pierre,  a  distance  of  1,174  miles.    Further  operations  transferred  to  Miaaouii 
River  Commission,  *84,  1538. 
1884-'85.  Secondary  triangulation  in  progress  below  Glasgow,  '85, 2996, 3001.    Sur- 
vey in  progress  between  Fort  Benton  and  Sioux  City,  *85,30()6. 
1885-'86.  Survey  in  progress  on  Upper  Missouri,  '86, 2167. 

1886~'87.  Survey  in  progress,  '87,  2913,  2922,  2927,  2942,  2946,  2950, 2981, 3031,  3038, 
304.3,3079.  »         i         f     — » 

Physical  Characteristics. 

Low-water  slope,  '82.  1729 ;  '83,  1337. 
Table  of  distances,  '82,  1729;  '83,  1337;  '84,  1540. 
Discharge  observatious,  '87,  3081. 
Sediment  observations,  '87,  3090,  3121. 
Surveys* 
Maps. 

Showing  extent  of  secondary  triangulation,  '87, 2934,  3052. 
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MISSOURI  RIVER,  FROm  MOUTH  TO  SIOUX  GITT— Improye- 

MKNT  or. 

(Continned  from  Vol.  I,  p.  339.) 

XnclndiBC  iaprovement  at  Atohison,  Kans.,  Brows viUe,  Nebr.,  Cedar  City,  Mo.,  Council  Blaffii, 
Iowa,  and  Omaha,  Nebr.,  Baatport,  Iowa,  and  Nebraaka  City,  Nebr.,  Port  Leavenworth,  ICaiia., 
Olaagow,  Mo.,  Kanaaa  City,  Mo.,  Lexington,  Mo.,  Plattamonth.  Kebr..  Saint  Charlea.  Mo., 
Salni  Joseph.  Mo.,  Sioux  City,  Iowa;  also  aarveys  at  Arrow  Book,  Boonville,  Bronawick,  and 
Tuque  Creek,  Mo. 


1880. 


Appropriations. 

1870-79 

'At  AtohiaoQ 

At  Brownville 

At  Cedar  Citv 

At  Coanoil  Blulfo  and  Omaha . . 

At  Eastport  and  Nebraska  City 

At  Fort  Leavenworth 

At  Glasgow 

At  Kansas  City 

At  Lexington 

At  Plattsmonth 

At  SaintCharles 

At  Saint  Joseph 

^At  Sioux  City 

At  Atohison 

At  Brownville 

At  Cedar  City 

At  Conncil  Blnifs  and  Omaha.. 

At  Eastport  and  Nebraska  City 

At  Fort  Leavenworth 

At  Glasgow 

At  Kansas  City 

At  Lexington 

At  Plattsmonth 

At  Saint  Charles 

At  Saint  Joseph 

(At  Sioux  City 

1882.  From  mouth  to  Sioux  City 

1884.  From  mouth  to  Sioux  City 

1886.  From  mouth  to  Sioux  City..  .. 


1881^ 


$406, 500  , 

20,000/80,1418. 
10, 000,  '80, 1423. 
I.'),  000,  '80, 1405. 
20, 000,  '80, 1437. 
14, 000, '80, 14 'i6. 

8, 000,  '80, 1414. 
20, 000,  '80, 1406. 
25, 000,  '80, 1410. 
15, 000,  '80, 1410. 
10, 000,  '80, 1436. 
25, 000.  '80, 1405. 
20, 000,  '80, 1421. 

8, 000,  '80, 1453. 
20, 000,  '81, 1620. 
10, 000,  '81, 1626. 
15, 000,  '81, 1607. 
30, 000,  '81, 1637. 
20,000,  '81, 1630. 

8, 000.  '81, 1617. 
20, 000,  '81, 1610. 
20, 000,  '81, 1615. 
10, 000, '81, 1613. 
10, 000,  '81, 1634. 
15. 000.  '81. 1604. 
20, 000, '81, 1623. 

7,000,^81,1642. 
850, 000,  '82, 1733. 
500, 000,  '85, 2990. 
375, 000,  '86, 458. 


Total 2,546,500 

[$1,000,000  appropriated  for  Missouri  River  from  mouth  to  Fort  Benton  by  act  of 
August  11,  1888.] 
Gommerce. 
Justification  of  improvement,  '81, 1650 ;  '85,  2992 ;  '87, 2988, 2994,  3010,  3012,  3041. 
Bridge  requirements,  '87,  3060. 
Eni^ineers. 
Chirf  of  Enginesks. 
Atohison.    Reports,  '80,  164 ;  '81,  266 ;  '82,  223 ;  '83,  232 ;  '84,  237. 
Brownville.    Reports,  '80,  165 ;  '81,  227 ;  '82,  224 ;  '83,  232. 
Cedar  City.    Reports,  '80,  16:) ;  '81,  224 ;  '82,  222 ;  83,  231. 
Council  BlnSs  and  Omaha.    Reports,  '80,  166 ;  '81,  228 ;  '82,  224 :  '83.  233. 
Eastport  and  Nebraska  City.    Reports,  '80,  165 ;  '81,  227 ;  '82,  224 ;  '83,  232. 
Fort  Leavenworth.    Reports,  '80, 164  ;  '81,  2^6 ;  '82,  223 ;  '83,  232. 
Glasgow.    Reports,  '80,  163;  '81.  225;  '82,  222;  '83,  231. 
Kansas  City.    Reports,  '80,  163 ;  '81, 225;  '82,  223 ;  '83, 231. 
Lexington.    Reports,  '80,  163:  '81,  225;  '82,  223 ;  '83.  231. 
Plattsmonth.    Reports,  '80,  165 ;  '81,  227 ;  '82.  224 ;  '83,  232. 
Saint  Charles.    Reports,  '80,  162 ;  '81,  224  ;  '82,  222 ;  '83,  231. 
Saint  Joseph.    Reports.  '80,  164 :  '81,  226  ;  '82,  224  :  '83,  232. 
Sioux  City.    Reports,  '80,  166  ;  %1,  22H;  '82,  225;  ^83,  2.33. 
From  mouth  to  Sioux  City.    Reports,  '8i,  229;  '82,  226;  '84,  237;  '85,  268;  'SS. 
248 ;  '87,  341. 
•Enoinsbrs  in  Charov. 
Mai.  C.  R.  Suter,  l875-'84 : 
Atchison.    Reports,  '80,  1417;  '81,  1617;  '82,  1694 ;  '83, 1306, 1330;  ^84, 1636. 
Brownville.    Reports,  '80,  142:) ;  '81, 16*25 ;  '82,  1701 ;  '83,  1303. 
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finsfinciers — Continned. 
£nginber0  in  Chabgk— Continoed. 
MaJ.  C.R.Snter,  1875-'84— Continued. 
Cedar  Citv.    Rei>orU/80,  1405;  «!,  1606;  '82,  1680;  '83,  13-28. 
Coauoil  Blaifs  and  Omaha.    Reports,  '80, 1436;  '81, 1636;  '82,  1712;  «88,  1303, 

13:U. 
Eaetport and  NebrMka  City.    Reports,  '80, 1425 ;  '81, 1029 ;  '82, 1702 ;  '83, 1303, 

1330 

Fort  Leavenworth.    Reports, '80,  1413;  '81,  1617;  '82,  1691;  '83,  132J. 

Glasgow.    Reports,  '80,  1406 ;  '81,  1609 ;  '82,  I68i ;  '83,  1303,  1328. 

Kansas  City.     Reports,  '80,  1410:  '81, 1614;  '82,  1689;  '83,  1305,  1329. 

Lexinjrton.    Reports,  '80,  1409;  ^81,  1613 ;  '82,  1687  ;  '83,  1329. 

Platumoath.    Reports,  '80, 1435 ;  '81,  16:34  ;  '82,  1709 ;  '83,  1330. 

Saint  Charles.     Reports,  '80,  1404;  '81,  1604;  '82,  1676;  '83,  1302,  1328. 

Saint  Joseph.     Reports,  '80,  1421 ;  '81,  1622;  '82,  1698;  '83,  1305, 1330. 

Sioux  City.    Reports,  '80,  1453;  '81,  1642;  '82,  1718;  '83,  1303,  1331. 

From  mouth  to  Sioux  City.     Reports,  '81,  1(V47,  1(>49;  '82,  1731 ;  '83,  1301 ;  '84, 
1533;  '85,  1654,3017. 

Transferred  to  Missouri  River  Commission.     Reports,  '84,  237  ;  '85,  2989,  2999 ; 
'86,  2167;  '87,  2419,  3026,  ;W97. 

Surveys,  Arrow  Rock,  Mo..  '82.  173:).     Boouville,  Mo.,  '81,  1661.     Brunswick, 
Mo.,  '81,  1668.    Tuque  Creek,  Mo.,  '81,  1667;  '87,  2914,  3026,  3097. 
Assistants. 
Arrow  Rock : 

S.  W,  Fox.    Report,  '82,  1734. 
Atchison  : 

D.  W.  Church.    Reports,  '80,  1418 ;  '83,  1325. 
Browuville: 

Capt.  T.  H.  Handhury.    Report,  '80,  14-25. 

W.  H.  Hammond.    Report,  '81,  1626. 

I.  W.  Pearl.    Report,  '82,  1702. 
Cedar  City  : 

8.  W.  Fox.    Report,  '80,  14(Kj. 

T.  C,  Bradley.    Report,  '81,  

Omaha: 

C.  B.  Davis.    Report,  »80,  1437. 

C.  S.  Pease.    Reports,  '80,  3637 ;  '82,  1712  ;  '83,  1303 ;  '84,  1536 
Eastport: 

L.  E.  Cooloy.    Report,  '80,  1426. 
A.  S.  Potter.    Report*,  '81,  1630 ;  '82,  1706 ;  '83,  1311. 
Fort  Leavenworth : 

D.  W.  Church.     Report,  '80, 1414. 

G.  T.  Nelles.    Reports,  '81,  1617 ;  '82,  1692. 
Glaspfow  : 

S.  W.  Fox.     Reports,  '80, 1407 ;  '81,  1610 ;  '82,  1683. 
Kansas  City : 

J.  W.  Nier.    Reports,  '80, 1410;  '81,  1615;  '82,  1690;  '83,  1315. 

S.  H.  Yonge.    Reports,  '83,  1316 ;  '84,  1537 ;  '85,  3023 ;  '87,  309a 
Lexington : 

E.  C.  Shankland.    Reports,  '81, 1634 ;  ^82, 1688. 
Plattsmouth : 

W.  H.  McKnew.    Reports,  '81,  1634 ;  '82,  1709. 

Capt.  T.  H.  Handbnry.    Report,  '80,  14.50. 
Saint  Charles : 

L.  £.  Cooley.    Report,  '81,  1604. 

T.  M.  Harris.     Reports,  '82,  1676;  '83,  1306. 

S.  W.  Fox.     Reports,  '83,  1309;  '85,  3027. 
Saint  Joseph : 

D.  W.  Church.    Reports,  '80, 1421 ;  '81,  1623 ;  '82, 1699 ;  '83,  1324.. 

S.  W.  Fox.     Report,  '87,  3107. 
Sioux  City: 

S.  H.  Yonge.    Reports,  '80,  1454  ;  '81,  1242 ;  '82,  1719. 

Operati4Mi8. 

All  operations  by  hired  labor. 

1879'-80.  At  Atchisou,  2,572  feet  of  bank  at  McQueen's  Bend  revetted,  '80. 1417. 
At  Cedar  City,  1,100  feet  of  shore  revetment  placed  along  oi€y  front  ana  1,900 
feet  of  weed  dike  placed  near  Cedar  City  Bend,  '80,  1405,  '82,  1680.  At  Coun- 
cil Bluflfs,  800  foet  of  floating  weed  dike  placed  and  5,550  feet  of  bank  levet* 
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Operations— Con  tinned. 

ment  oonstrooted :  800  feet  of  experimental  wire  oartain  placed  in  bend  below 
Florence,  '80,  1436-1449.  At  Eastoort.  repairs  to  work  of  previous  season, 
1,200  feet  of  sand  fence,  3,000  feet  of  wtliow  oartain  dike,  and  1,000  feet  of  wire 
screen  dike  placed,  '80,  1425-1435.  At  Fort  Leavenworth,  1,570  feet  shore  re- 
vetment placed  at  month  of  Bee  Creek,  300  feet  of  brash  dike  placed  below 
bridge,  '80,  1414.  At  GlaM;ow,  2.385  feet  weed  dike  and  1,900  feet  of  shore  pro- 
tection placed,  '80, 1406.  At  Kansas  City,  repairs  to  previous  work  and  5,042 
feet  of  snore  protection  placed,  '80,  1410.  At  Saint  Joseph,  2/tOO  feet  of  shore 
revetted  in  front  of  city,  '80,  1421.  At  Sionx  City,  repairs  to  dike  of  previoas 
season,  300  feet  floating  brash  dike,  and  2,000  feet  of  shore  protection  placed, 
'80,  1453. 

1880-'B1.  At  Brownville,  closnre  of  Sonora  Chnte  with  weed  dike:  preparation  for 
constraction  of  wire  net  dike,  '81,  1626, 16*28 ;  '82,  1702.  At  Cedar  City,  wire 
screen  dike  placed  at  Cedar  City  Bend  to  replace  the  failing  weed  dike,  '81, 
1606, 1608;  '82, 1080.  At  Coancil  Blaffs,  operations  coniined  to  repairs  of  former 
work,  '81,  1636.  At  East-port,  previoas  season's  work  swept  away ;  1,800  feet 
brush  fence  placed  on  bar  opposite  Neligh's ;  2,250  feet  brush  dike  placed  near 
Copeland'sBend,  '81, 1629,  1632 ;  '82,  1708.  At  Fort  Leavenworth,  operations 
confined  to  repairs  of  old  work,  '81,  1617.  At  Glasgow,  5,630  feet  of  bank  re- 
vetted in  bend  above  city,  '81,  1609.  At  Lexington,  5,000  feet  of  shore  revet- 
ment placed  above  city,  '81,  1613.  At  Saint  .Charles,  closure  of  chute  behind 
island,  constraction  of  dike  at  head  of  island  and  at  Downing's  Point,  '81, 1604. 
At  Saint  Joseph^  repair  of  old  work,  '81,  1622.  Surveys  made  at  Boonville,  '81, 
1661 ;  at  Brunswick,  '81,  1668,  and  at  Tuque  Creek,  '81,  1667. 

18dl-'82.  At  Atchison,  construction  of  permeable  dikes  continned,  '82, 1694.  Meth- 
ods of  construction,  '82,  1696.  At  Brownvilie,  completion  of  wire  screen  dike 
closing  Sonora  Chute;  ultimate  destruction  of  the  wire, '82,  1701,1703.  At 
Cedar  City,  completion  of  wire  screen  dike  at  Cedar  City  Bend,  '82,  1680.  At 
Council  Bluffs,  repairs  to  Omaha  revetment ;  dike  and  training-wall  construc- 
tion near  Florence,  '82,  1712, 1714.  At  Eastport,  buoy  and  pile-dike  bnilt 
above  Copeland's  Bend,  '82,  1705,  1708.  At  Fort  Leavenworth,  lepair  of  work 
of  previous  year ;  destruction  of  works,  '82,  1694.  At  Glasgow,  shore  revet- 
ment placed  at  Cambridge  and  Middle  bends,  '82,  1682.  At  Kansas  City,  re- 
vetment of  bank  below  Quindaro,  '82,  1698.  At  Lexington,  3,160  feet  of  stone 
protection  placed  opposite  city,  '82,  16^.  At  Plattsmonth,  construction  of 
training  dike  at  month  of  river,  'iB2, 1709, 1710.  At  Saint  Charles,  continuation 
of  dike  coBstrnctiou  at  Downing's  Point  and  Saint  Charles  Island,  '82,  1676, 
1678.  At  Saint  Joseph,  shore  protection  and  dike  work  at  Bon  Ton  Bend,  and 
revetment  at  EUwood  Point,  '82,  1699.  At  Sionx  City,  constraction  of  wire 
screen  dike  from  right  bank  12  miles  below  city,  '82,  1718.  Survey  of  Arrow 
Rock,  Mo.,  '82,  1733. 

1882-^83.  At  Atchison,  permeable  training  dikes  were  constmoted  from  the  left  bank 
above  the  bridge  for  the  rectification  of  the  channel  approaching  the  bridge, 
'83,  1305,  1325.  At  Coancil  Bluffs,  operations  were  confined  to  repairs  of  the 
Omaha  revetment  and  discharge  observations  at  Florence,  '83,  1303.  At 
Eastport,  5, 160  feet  of  revetment  placed  In  the  bend  above  Eastport,  '83,  1303, 
1311.  At  Kansas  City,  8,750  feet  of  revetment  placed  in  Kaw  Bend,  '83,  1305, 
1316.  At  Lexington,  4,200  feet  of  revetment  placed  on  left  bank,  opposite  city, 
'83, 1305,  1315.  At  Saint  Charles,  2,250  feet  of  shore  revetment  placed  at  Saint 
Charles  Bend,  '83,  1302,  1309.  At  Saint  Joseph,  the  EUwood  revetment  was 
repaired  and  extended,  '83,  1305,  1324.  At  Sioax  City,  extension  of  training 
dike  commenced  in  1879-'80  destroy I'd  daring  winter,  '83,  1303,  1314. 

188:3-'84.  Completion  of  Saint  Charles  Bend  revetment;  Omaha  revetment  extended 
1,270  feet  and  2;d60  feet  of  old  work  repaired ;  constraction  and  repair  of  plant, 

1884^85.  Operations  eoittinaed  under  direction  of  Missouri  River  Commission; 

revetment  placed  at  Parkville  and  Quindaro  and  Kaw  bends,  '85,  3002,  301o, 

3021,  3024. 
1885-'86.  Bank  revetment  placed  in  vicinity  of  Saint  Joseph  and  Kansas  City,  '86, 

2167. 
1886-'87.  Progress  on  EUwood  revetment  at  Saint  Joseph  and  on  protection  of  banks 

at  Kaw  and  Qnindaro  bends,  '87,  2914.    Bank  revetment  at  Bon  Ton  Bend ; 

pile-dike  constraction  and  shore  revetment  near  Kansas  City,  '87,  3031,  3097, 

§098,  3107. 
Phrsical  Gharaistertettcs. 
General  description  of  river,  '81,  1650. 
Cross-sections  before  and  after  improvement  at  Atchison,  '83,  1328. 
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Physical  Characteristics— Continaed. 

Changes  in  1880  in  vicinity  of  BrownvlHe,  '81, 1627. 

Changes  in  1880  in  vicinity  of  Omaha,  '81,  1697. 

Formation  of  cnt-off  near  Omaha,  '82,  1712. 

Ice  observations  at  Nebraska  City,  '81, 1690. 

Floods  in  1881,  '81,  1643:  *83,  2757. 

River  sections,  slope,  and  discharge,  '81. 1644,  1650, 1651. 

Drift  deposits,  '81, 1651. 

Sediment,  '81,  1651 ;  '87,  3090,  3121. 

Depth  of  bed  rook,  '81,  1651. 

Discharge  observations,  '87,  3081. 

Plans. 

By  Maj.  Snter  for  the  improvement  of  the  river  at  Arrow  Rook,  Boonville,  Brans- 
wick,  and  Tuqne  Creek,  Mo.,  by  the  construction  of  permeable  dikes  and  shore 
protection,  '81,  1661,  1667,  1668;  '82,  1733. 
Projects. 
By  Mug.  Snter  for  the  improvement  of  the  Missonri  River  by  the  arrest  of  deposita 
at  portions  of  the  river  that  it  is  designed  to  abandon,  thereby  caasin^  the 
river  to  bnild  up  new  banks  and  excavate  new  channels  at  portions  requiring 
improvement,  the  holding  of  such  new  lines  and  the  protection  of  banks  againsi 
erosion  by  light  mattress  protection.    Estimated  cost,  $10,000  per  mile, '81, 1658 ; 
'82,  226,  1732.    Approved  by  Missouri  River  Commission,  '85,  2991,  2999,  3003. 
Sorveys. 
At  Arrow  Rock,  Mo.,  ordered  by  act  of  March  3, 1881.    Made  under  direotion  of 

Maj.  Sut«r,  1881,  '82, 1773. 
At  Boonville,  Brunswick,  and  Tuque  Creek,  Mo.,  ordered  by  act  of  Jnne  14, 1880. 

Made  under  direction  of  Maj.  Snter,  1880,  '81,  1661,  1667,  1668. 
Maps. 
Vicinity  of  Atchison,  Kans.,  '82. 1696;  '83,  1328;  '87,  3118. 
Vicinity  of  Brown  ville,  Nebr.,  '87,  3118. 
Vicinity  of  Boonville,  Mo.,  '81,  1662. 
Vicinity  of  Arrow  Rock,  '87,  3118. 
Vicinity  of  Brownsville,  Mo.,  '82,  1702. 
Vicinity  of  Camden,  Mo.,  '87,  3119. 
Vicinity  of  Brunswick,  Mo.,  '81, 1668. 
Vicini'y  of  Cedar  City,  Mo.,  '82,  1680. 
Vicinity  of  Council  Bluffs,  Iowa,  '82,  1716;  '87,  3118. 
Vicinity  of  Fort  Leavenworth,  Kans.,  '82,  1692;  '84,  1538:  '87,  3118. 
Vicinity  of  Glasgow,  Mo.,  '80,  1406;  '82,  1682. 
Vicinity  of  Kansas  City^  Mo.,  '82,  1690 ;  '83,  1316 ;  '84,  1538 ;  '87,  3098, 3118. 

1330;  '87,3118. 

Vicinity  of  Saint  Charles,  Mo.,  '82,  1678;  '83,  1328. 

Vicinity  of  Saint  Joseph,  Mo.,  '82,  1700;  '83,  1326;  '87,  3110,3118. 

Vicinity  of  Sioux  City,  Iowa,  '82,  1718. 

Vicinity  of  Tuque  Creek,  Mo.,  '81,  1668. 

Leavenworth  to  Saint  Louis,  '87,  3052. 


IfllSSOlJBl  RIVER,  between  Sioux  €ity,  Iowa,  and  Fort  Ben- 
ton, Jflont*  (INCLUDING  Missouri  Riveb  abovk  thb  mouth  ov  thk  Ybl- 
LOWSTONB  River,  and  Missouri  Kivsr  at  Niobbara,  Nbbb.,  Vbbmilliov, 
Dak.,  and  Yankton,  Dak.). 

(Continued  from  Vol.  I,  p.  339.) 

Appropriations. 

1876-79 1100,000 

idpid  S  Above  mouth  of  Yellowstone 25,000,  '80,  1474. 

*^"")  At  Vermillion,  Dak 10,000,  '80,  1457. 

iwfli  \  Above  mouth  of  Yellowstone 40,000,  '81,  1674. 

^^^  J  At  Vermillion,  Dak 15,000,  '81,  1646. 

18d2.   From  Sioux  City  to  Fort  Benton..  100,000,  '83,  1371. 


BIVEBS  AND  HARBORS.  329 

MISSOVBI  RIVER— CoDtinaed. 

Appropriatloii»-<?ontmaed. 

iflfi^  5  '">™  S»^"^  City  to  Fort  Benton..  125,000,  '85,  3004. 

^^^^  \  Survey  above  Fort  Benton 15,000,  '85,  3004. 

1886.  From  Sioax  City  to  Fort  Benton..  60,000,  '86,. 348. 

Total 490,000 

[$1,000,000  appropriated  for  Missonri  Biver  from  month  to  Fort  Benton  by  act  of 

Angast  11, 1888.] 
Total  appropriations  previous  to  July  5, 1884,  |290,000,  '85,  2993. 
Gommerce* 
Justification  of  improvement,  '81, 1674;  '83, 1361;  '85,  3032;  '87, 1601,2968,3010, 

3012.3021. 
Early  commerce  of  the  river,  '83,  1342. 

List  of  boats  navigating  upper  river,  '83,  1344 ;  'B?,  2994,3025. 
Engineers. 

CUIJBF  OF  ENGINEBBS. 

Above  the  month  of  the  Yellowstone.    Beports,  '80,  169 ;  '81,  230;  '82,  227. 

At  Niobrara,  Nebr.    Beports,  '80, 169 ;  '81,  230. ' 

At  Vermillion,  Dak.    Beports,  '80,  167;  '81,  228 ;  '82,  225 ;  '83,  233. 

At  Yankton,  Dak.    Beports, '80,  169;  '81, 230. 

Between  Sioux  City  and  Fort  Benton.    Beports,  '83,  234;  '84,  237;  '85,  258; 

'86,  248 ;  '87,  215, 341. 
Enoinbbrs  in  Oharob. 
M%}.  C.  B.  Snter,  187&-'82: 

At  Niobrara,  Nebr.    Beport,  '81,  1665. 

At  VermillioD,  Dak.    Beports,  '80,  1456, 1458;  '81,  1645;  '82, 1722;  '83, 1331. 

At  Yankton,  Dak.    Beport,  '81, 1663. 

Transferred  to  Capt.  £.  Maguire  October,  1882.    Beport,  '83, 1331. 
Capt.  E.  Maguire,  1877-'83 : 

Above  mouth  of  Yellowstone.    Beportis,  '80,  1471 ;  '81,  1671 ;  '82,  1741. 

Between  Sioux  City  and  Fort  Benton.    Beport,  '83, 1339. 
Capt.  J.  B.  Quinn,  l»83-'86.    Beports,  '83,  1367 ;  '84,  1541 ;  '85,  3028. 
Missouri  Biver  Commission,  1884,  '85,  258,2989.    Beports,  '85,  2989;  '86,  2167: 

'87,  2914, 3026. 
Capt.  C.  B.  Sears.    Beport,  '87, 1597. 

T.  T.  Johnston.    Beport,  '81,  1663, 1666. 
W.  H.  Wood.    Beport,  '83, 1371. 
OiNBratlons. 

History  of  operations  previous  to  1883,  '83,  1355. 

1879-*t50.  Bepair  of  dam  at  Dauphin's  Bapids ;  removal  of  1,064  onbio  yards  of  rook 
from  eleven  localities  and  the  construction  of  3,700  feet  of  stone  and  brash 
dams:  survey  of  river  from  Dauphin's  to  Bird's  Bapids  and  above  Great  Falls, 
'80,  1*472,  1473. 

18'^'81.  1,165  cubic  yards  rock  removed  from  channels ;  5,481  cubic  yards  stone 
placed  in  dams;  survey  from  Dauphin's  to  Gallatin  Bapids  and  at  Snake  Point, 
%1,  230,  1673.  Survey  at  Niobrara,  Nebr.,  '81, 1665.  At  Yankton,  Dak.,  '81, 
1663. 

1881-'82.  Bemoval  of  rock  from  rapids  and  construction  of  dams  below  Fort  Ben* 
ton,  '82, 227, 1742.  Below  Vermillion,  Dak.,  8,000  feet  of  wire  screen  dike  built, 
'82, 1722. 

1882-^83.  Bemoval  of  rock  from  rapids  and  construction  of  dams  between  Fort  Ben- 
ton and  Bismarck,  '83,  234, 1371.  Statement  of  work  already  accomplished, 
'83,  1356. 

1883-'84.  Bemoval  of  rook  from  channels  and  construction  of  dams  between  Fort 
Benton  and  Bismarck,  '84, 238, 1547.  Work  transferred  to  Missouri  Biver  Com- 
mission. 

1884.  Preparations  for  work  of  coming  season,  '85,  3002, 3030. 

1885-'86.  Bemoval  of  rock  and  construction  of  dams  above  Carroll,  '86, 2167.    Dam 
construction  at  Grand  Island,  Hammond  Island,  and  Daupnin's  Bapids,  '87. 
.  :J022. 

1886-^87.  Bepair  of  plant  and  care  of  property,  '87,  1598,  2914. 
Physical  Characteristics. 

Formation  of  cut-off  at  Vermillion,  Dak.,  in  1881,  '81,  1645. 

Doecription  of  upper  river,  '83,  1339,  1345;  '85,  2993. 

Slopu  and  discharge  of  upper  river,  '80,  1474 ;  '83,  1340,  1351. 

Bainfail,  '83, 1346. 

Dates  of  river  opening  and  closing,  '83,  1348. 
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Projects. 

Operations,  except  at  VermilUon,  Dak.,  have  been  confined  to  that  part  of  the  river 
lyiDff  between  the  mouth  of  the  Yellowstone  and  Fort  Benton,  and  have  con- 
sistMl  in  the  improvement  of  the  channel  at  rapids  and  shoals,  by  the  removal 
of  rook  and  the  construction  of  dams,  '78,  695-700;  '79,  1096;  '83,  1355 ;  '84, 
1542. 

At  and  below  Yermillion,  Dak.,  the  projects  have  been  directed  to  the  rectification 
of  the  river  by  shore  protection  and  permeable  dikes  '79,  1079;  '82,  17:i22. 

In  1885  the  Missouri  River  Commission  recommended  that  for  the  present  work  be 
mainly  confined  to  the  constrnction  of  dams  and  dredging  oi  shoals  on  '*  the 
rocky  river"  above  Carroll ;  below  that  point  the  snag-boat  should  be  kept  at 
work  and  certain  experimental  dams  constrncted  near  Bismarck,  '85,  3003. 
Surveys. 

Of  river  at  Yankton,  Dak.,  and  Niobrara,  Nobr.,  ordered  by  act  of  June  14,  1880, 
'80,  169.     Made  under  direction  of  MaJ.  Suter,  1^80,  '81,  1663,  1665. 

Vicinity  of  Yankton,  Dak.,  '81,  1664.  Vermillion,  Dak.,  '82,  1722.  Dauphin's 
Rapids,  Con  Island,  and  Grand  Island,  *82,  1742.  Of  parts  of  river  improved 
between  1877  and  1883,  '84, 1542. 


miSSOlJRI    RIVER— Removing  snags   brtwren  Kansas  City  akd  thk 

MOUTH. 

(SeeVol.  I,  p.  576.) 
Appropriations. 

1880.  For  removing  snags,  wrecks,  and  other  obstructions  in  the  Mississippi,  Mis- 
souri, and  Arkansas  rivers $200, 000, '80,    276. 

,fta,  5      35, 000, '81,  1647. 

^^^  )      80, 000, '81,  lilOl. 

1382 65, 000, '82,  1675. 

1884  50, 000, '84, 1533. 

l?-86 22, 500, '86,  1395. 

Total 452,560 

Contracts. 

1885.  J.  Rees,  for  hull  of  a  steel  and  Iron  snag>boat.  $51,500.  '85,  1635. 
1880.  J.  D.  Lavoisin,  for  npper  works  of  new  snag-boat,  $13,000,  '86,  1396. 
Engrineers. 
Chibp  of  Engineers. 
Reports,  '80,  162;  '81,  223,  229;  *82,  222,  225;  '83,  229,  230;  '84,  236;  '85,  252: 
'86,  244 ;  '87,  211. 

E?fGINEER8  IN  ChAROE. 

Mai.  C.  R.  Sator,  187:^84.    Reports,  '80,  1402;  '81,  1599,  1647;  '82,  1675,  1724: 

'83,  1297 ;  '84,  1531 ;  '85,  1653. 
MnJ.  A.  M.  Miller,  1884-'—.    Reports,  '85,  1634;  '86,  1394;  '87,  1515. 
Operations. 

1879>'80.  1,622  snai^  and  19  drift  piles  removed,  '80,  1402. 

1880-'81.  1,022  snags  and  25  drift  piles  removed,  '81,  1601. 

1881-'82.  1,716  snags  and  12  drift  piles  removed,  '82,  1724. 

l882-'83.  1,262  snags  and  11  drift  piles  removed,  '83,  1299,  1301. 

l88:)-'84.  901  suags  and  17  drift  piles  removed,  '84,  1532. 

1884-'85.  1,041  snags  and  11  drift  piles  removed;  hnll  of  now  snag-boat  in  process 

of  constrnction,  '85  1635,  1653. 
18r^>-'86.  546  snags  removed,  new  sna^-boat  in  process  of  constrnction,  *86,  1394. 
1886-'87.  New  snag-boat  completed,  description  of;  624  snags  removed,  '87,  1555. 


nOBIEiE  HABBOS,  ALA.— Improvehki^t  of. 

(Continued  from  Vol.  I,  p.  342.) 
A  ppropriatf  ons. 

1826-'79 $7:»,  8:i0. 68 

1880 125,000.00,  '80,  1051. 

1881 100.000.00,  '81,  1172. 
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niOBILi:  HABBOB,  AIjA.— ContlDa«d. 

Appropriations— Continued. 

18&2 $125,000.00,  •82.  1251. 

1884 200,000.00,  '84,  1158. 

1886 90,000.00,  '86,  1189. 

Total 1,379,830.68 

1888 250, 000. 00,  act  of  Angast  11,  1888. 

List  of  appropriations,  '83,  958;  *87,  1294. 
Commerce. 

Coiuinerce  of  port  of  Mobile,  '80«  1056. 
Amonut  of,  dependent  npon  improyement, '80, 1057. 
Benefits  resulting  from  improvement,  '86,  1189. 
Contracts. 

1880.  a.  C.  Fobes  &  Co.,  for  dredging,  at  12.3  cents  per  onliic  yard,  '80,  1170. 

1881.  G.  L.  Long,  for  dredging,  at  11  cents  per  cubic  yard,  '82,  1247. 
198'i.  R.  Moore,  f4>r  dredging,  at  12^  cents  pier  cubic  yard,  '83.  960. 
1884.  T.  Burke,  for  dredging,  at  9  cents  per  cubic  yard,  '85,  1337. 
1886.  R.  Moore,  for  dredging,  at  9^  cents  per  cnbic  yard,  '87,  1297. 

engineers. 
Chief  of  Enotnsbrs. 
Reports,  '80,  133,  1059 :  'SI,  180 ;  ^82,  176 ;  '83,  186 ;  '84,  194 ;  '85,  207,  214  ; 
'86,  205 ;  '87,  171. 
Board  of  Engineers. 
Convened  at  New  York,  February  28, 1880,  to  report  npon  plans  and  estimates  bv 
Capt.  Damrell  for  17  and  22  foot  channel  from  the  fleet  anchorage  throngn 
the  bay,  into  Mobile  River.    Report,  '80, 1060.    (Cols.  Tower  and  Newton  and 
Maj.  Abbot.) 
Emoinbbr  in  Charge. 
M%j.  A.  N.  Damrell,  1873-^—.    Reports,  '80,  1049;   '81,  1169;   '82,  1245:  '83, 
957 ;  '84,  1152 ;  '85, 1336, 1374,  1375 ;  '86,  1183 ;  '87,  1293. 
Operations. 
History  of  operations  from  1827  to  1882,  '82,  1245. 
1880-'81.  143,149  cubic  yards  macerial  dredged,  '81, 1170. 
1881-'82.  1,315,604  cubic  yards  material  dredged,  '82,  1247,  1248. 
1882-*83.  1,138.447  cnbic  yards  material  di edged,  '83,  961. 
1883  '84.  888,093  cubic  yards  material  dredged,  '84,  1153. 
lb84-'85.  1,296,841  cubic  yards  material  dredged,  85,  i:a7. 
1885-'86.  623,597  cubic  yards  material  dredged,  '86,  1185. 

1886-'87.  829,854  cubic  yards  material  dredged,  '87,  1295.     Statement   of  total 
dredging  done  from  1879  to  1886,  '87,  1295. 
Physical  €haractei*istic8« 

Of  Mobile  JBay,  '80, 1060. 
Plans. 
By  Maj.  Damrell,  1879,  for  channels  17  and  22  feet  deep,  '79,  800 ;  '80, 1059. 
Consideration  of,  by  Board  of  Engineers  of  1880,  '80,  10(50,  1066. 
Projects. 
The  earliest  appropriation  was  made  in  1826,  and  they  were  continued  at  irreg- 
ular intervals  to  1852,  at  which  time  there  had  been  appropriated  $228,830.68. 
This  resulted  in  the  formation  of  a  dredged  channel  200  feet  wide  and  10  feet 
deep  through  the  Pass  and  Dog  River  Bar,  '82,  1246. 
No  appropriations  were  made  between  18r>2  and  1870. 

The  projects  of  1871-72  proposed  the  formation  of  a  dredged  channel  200  feet  wide 

and  13  feet  deep  throngb  Choctaw  Pass  and  Dog  River  bars  for  a  distance  of  9 

miles.  '71.  559 :  '72,  592 ;  '73,  692 ;  '74,  i,  891. 

From  1870  to  1878,  inclusive,  $111,000  was  appropriated  and  applied  to  this  project. 

In  1879  Capt.  Damrell  proposed  the  deepening  of  the  channel  to  17  feet  at  mean 

low  11  ater  at  an  estimated  cost  of  $820,000,  '79,  100 ;  '80,  1062. 
The  Board  of  Engineers  of  1880  recommended,  that  if  such  a  depth  will  satisfy  ship- 
ping interests,  it  be  attained  by  dredging  the  present  channel,  '80,  1065;  '82, 
1246.    Subsequent  modifications  in  widths  and  direction  at  two  points,  '82, 
1247. 
Surveys. 
Of  harbor,  1878,  '80,  1052. 
Of  channel,  1885,  '85,  1338. 
Examination,  1884,  for  23-foot  channel,  '85, 1374. 
Maps. 
'80,1066;  '84,1158. 
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MOCCASOlf  RITBR,  If.  C«    (See  CovrrmsmnuL  Cbkbk,  N.  a) 


HiOKELiniilinB  JBITfiRy  CAI^.— Improykmsmt  of. 

Appropriations. 

18ri4.w 18. 500, '85,  2359. 

1886 2, 500, '86,  1984. 

1888 2,000,  act  of  Angaat  11, 1888. 

Commerce* 

Produotiotis  of  adjacent  coantxy,  '82,  2640. 
£nirineers. 

CuiXF  or  Enginkkbs. 

Reports,  '81,  324;  '82,  318;  '85,  362;  'SB,  355;  '87,  321. 
Engineers  in  Charge. 

Lieut.  Col.  G.  H.  Mendell,  1881-^85.    Reports,  '82,  2637;  '87,  2441. 

Capt.  A.  H.  Payson,  1885.    Reports,  '85,  2358;  '86, 1924. 

C.  D.  Rhodes.    Report,  '82,  2639.   . 
Lieot.  8.  W.  Roessler.    Report,  '85, 8359. 
Opera  tfons. 

1884-'85.  160  snags  and  314  overhanging  trees  removed  between  Benson's  Feny  and 

Snodgrass  Sloagh,  '85,  2358. 
1885-'86.  718  snags,  logs,  and  trees  removed  from  the  same  obannel,  '86^  1925. 
1886-'87.  174  snags  and  183  trees  cnt  and  removed,  '87,  2441. 
Physical  CliaracteristicAi 

DeHcription  of  river  and  its  obstructions,  '82,  2639. 
Projects. 
By  Lieut.  Col.  Mendell,  1881,  for  improvement  of  river  between  Benson's  Forty  and 
Snodgrass  Slough,  a  distance  of  10  miles,  by  removal  of  snags,  logs,  and  similar 
obstructions,  and  also  excavation  of  shoals  near  the  mouUi  of  the  Cosamnes 
River.    Estimated  cost,  t8,250,  '82,  2639. 
Surveys. 
Examination  ordered  by  act  of  March  3, 1 881.    Made,  1881,  under  direction  of  Lieut. 
Col.  Mendell,  '82,  2637. 


MOIfOIfOAHELA  RIVER,  PA.  AND  W.  TA.-lM^&oyEHEinr  or. 

(Continued  from  Vol.  I,  p.  345.) 
Appropriations* 

187i^-^9 $187,000.00 

1880 25,000,00,  '80,  1764. 

1881 25,000.00,  '81,  1945. 

1882 25,000.00,  '82,  J931. 

1884 45,000.00,  '84,  1701. 

1886 90,900.00,  '86,  1542. 

•     Total :»7,900.00 

1888 ^    .j^|l^;J§|actofAugnstll,  1888. 

Commerce. 

Value  and  importance  of  the  works  of  the  Monongahela  Navigation  Company,  '87, 

1802,  1805. 

Contracts. 

1881.  £)bipmau  &  Carmody,  for  stone,  '81,  1944. 
£ng:iiiecrs. 
Chief  of  Exginrbrs. 
Reports, '80, 193 ;  '81,261;  '82,256;  '83,263;  '84,262;  '85,282;  '86,973;  ^87, 
238,239. 
Board  of  Engineers. 
Convened  at  Pittobnrgh  December  21,  1886,  by  S.  O.  No.  112,  C.  of  E.,  to  report 
upon  commcrciul  valne  and  importance  of  works  of  Mooongaliela  Navigation 
Compauy.    Report,  '87,  1802.    (Majs.  King,  Stickney,  and  Mackenzie.) 

*  For  parcbaae  of  look  And  dam. 
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MOIfONGAHEIiA  RITEB,  PA.  AND  HT,  V  A.— Oontinaed. 

En^neers — Continaed. 

£NaiNSBR  IN  Chabqb. 
Lieut.  Col.  W.  B.  Merrill,  1872-'-..    Reports,  '80,  1763;  '81,  1943;  '82.  19S9; 
'83,  1548;  '84, 1699,  1701;  '85,  1813,  1817;  '86,  154'^,  1543;  '87,  1800-1809. 

Aarxbtant* 
L.  M.  Petitdidier.    Report,  '85,  1816. 
Operations. 

1879-^80.  Lock  and  Dam  No.  9,  completed,  '80,  1763. 

1880-'82.  No  operations,  '81,  1943:  '82,  1939. 

ISSSl^f*^.  Coffer-dam  built  for  Look  No.  8,  fouudations  for  lock- wall,  cross- wall  at 
lock-bead,  and  32  linear  feet  of  wing- wall  built,  '83,  1548. 

1883-'84.  No  operations  for  lack  of  fnnd»,  '84, 1699.  Caie  and  operation  of  Lock 
and  Dam  No.  9,  '84, 1701. 

1884-^85.  5,460  cubic  Yards  masonry  placed  in  Lock  No.  8,  completing  tbe  lock,  witb 
the  exception  of  lower  wing- wall,  '85,  1813.  Care  aod  operation  of  Look  and 
Dam  No.  9,  '85,  1817. 

1885-'86.  No  operations  on  river  for  lack  of  funds,  '86,  1542.  Care  and  operation 
of  Lock  and  Dam  No.  9,  '86,  1543. 

1886-'87.  Wing-wall  of  Lock  No.  9  completed  to  a  height  of  14  feet  above  lower 
mitre-sill,^87,  1800.    Care  and  operation  of  Dam  No.  9,  '87, 1809. 
Private  and  Corporate  UTorii. 

Works  built  by  the  Mooongahela  Navigation  Company,  statements  and  estimates 
of  their  value,  '87,  1802. 
Projects. 

The  original  project  bv  Mi^.  Merrill  in  1873  proposed  continuing;  a  6-foot  slack- 
water  navigation  from  Geneva  to  Morgantown,  a  distance  of  18^  miles,  by  tbe 
construction  on  tbe  part  of  the  United  states  of  two  looks  and  dams,  Nos.  8  and 
9^  the  former  at  Dankard  Creek,  the  latter  at  Hourds  Rocks;  and  the  oonstmc- 
tion  on  the  part  of  the  Monongahela  Navigation  Company  of  Lock  and  Dam  No. 
7,  '73,  504.    (See  also  index  to  Reports  of  Chief  of  Bn^ineers,  Vol.  I,  p.  346.) 

From  1872  to  1886,  inclusive,  $397,900  had  been  appropriated,  when  the  cost  to 
complete  wan  estimated  at  |:I0,376,  '86,  1542. 

Report  by  Board  of  Bngioeers,  1886,  upon  the  commercial  value  and  importance  of 
the  works  built 'by  the  Monongahela  Navigation  Company,  '87, 1803-1808. 


MOHBOE  harbor,  la.— Suryst  or. 
Bngineenu 

CHIKF  of   ENaiNBEBS. 

Beport,  '84,  227. 
Bnginbbr  in  Chargk. 

MaJ.  A.  M.  Miller.    Beport,  '84,  1381,  1383. 
Assist*  Ain* 
F.  8.  Burrows.    Beport,  '84,  1383. 
Plans. 
By  Mai.  Miller,  1883,  for  protection  of  caving  banks,  at  estimated  cost  of  $10,000, 
'84,  1383. 
Surveys. 

Ordered  by  act  of  August  2, 1882.    Made  under  direction  of  Mi^.  Miller,  '84, 1381. 


AEOHROB  harbor,  MICH.— iMPROVEBmsr  or. 

(Continued  from  Vol.  I,  p.  347.) 
^riatlons. 

i8i5-'79 I209.515.5J7 

1880 2,000.00,  '80,  2092. 

1881 1, 000. 00, '81,  2280. 

1882 .' 1, 000. 00,  »82,  2379. 

1,886 2,000.00,  *86^  1849. 

Total 215.515.27 

1888 5,000.00,  act  of  August  11,  1888. 
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mONBOE  HARBOR,  M10H.--Contiiiiied.    • 

Contracts. 

It^O.  W.  Riohardson,  for  dredging,  at  11  oents  per  oabio  yard,  '80^  dOdd. 

Eiiirineers. 

ChIKF  OV   £NOU!nEBR& 

Reports,  '80,  223;  '81.  303;  '82,  296;  '83.  306;  '84,  308;  '85,  332;  '86^  306;  '87, 
2d4. 

Engineers  in  Charge. 
Maj.  J.  M.  Wilson,  ld78-'83.    Reports,  '80,2083;  '81,  2^79;  '82,  29n. 
Maj.  L.  C.  Overman,  188&-^~.    Reports,  '83, 1887;  '84, 2081 ;  '85,  2209;  '86i  1847; 
•87,  2281. . 
Operations. 

History  of  operations  from  1828-^,  '80,  2083. 

1879-'80.  12,370  cabic  yards  material,  and  53  logs,  snags,  and  piles  removed  from 
channel,  '80,  2090. 

1880-'81.  ExteDsive  repairs  to  piers,  '81,  2280. 

1881-'82.  600  linear  feet  revetment  renewed  and  600  additional  feet  strengthened; 
also  repairs  to  sonth  pier,  '82,  2S78. 

1882-83.  1,733  linear  feet  old  revetment  of  United  States  canal  aod  north  and  sonth 
piers  repaired,  '83,  1888. 

1883-'84.  Extensive  repairs  to  north  and  sonth  piers ;  798  linear  £Mt  United  States 
revetment  repaired,  '84,  2082. 

1884~'86.  No  operations,  '85,  2210;  '86,  1848. 

1886-'87.  Extensive  repairs  to  piers  and  revetment,  '87,  2282. 
Projects. 

The  earliest  improvement  was  proposed  in  1826^  by  Capt.  T.  W.  Manrioe,  and  pro- 
vided for  the  oonstr notion  of  a  breakwater  m  La  Plaisanoe  Bay.  Under  an  ag- 
gregate of  $19,713.96  this  work  was  completed  in  1835,  '80,  2085.  (See  also 
index  to  Reports  of  Chief  of  Engineers,  Vol.  I,  p.  278.) 

In  1834,  Capt.  H.  Smith  proposed  the  straightening  of  Raisin  River  at  its  month, 
by  making  a  direct  connection  with  Lake  Erie,  through  a  sand  peninsula,  by  a 
canal  4.0W)  feet  long  and  100  feet  wide,  and  the  protection  of  tne  entrance  by 
parallel  piers  extending  to  the  lO-foot  curve  in  the  lake,  '80,  2085. 

From  1835-'82,  inclusive,  $213,515.27  had  been  appropriated,  when  it  was  estimated 
that  $20,000  would  be  required  to  complete  project,  '82,  2379;  'M,  327. 


IflOOSIS-A-BEC  BIVEB  at  Jonesport,  me.— Improybmknt  or. 

(Continued  from  Vol.  I,  p.  349.) 

Appropriations. 

1«81 $10,000, '81,  462. 

1882 10,000,  '82,  490. 

1884 10,000, '84,  463. 

1886 10,000. '86,  534. 

ToUl 40,000 

1888 15,000,  act  of  August  11, 1888. 

Statement  of  appropriations,  '87,  439. 
f-ommerce. 

Benetit  resulting  from  proposed  improvement  of,  '81,  462. 
Contracts. 
G.  C.  Fobes  <&  Co.,  for  dredging,  at  32  cents  per  cubic  yard,  '82,  490. 
Moore  &.  Wright,  for  dredging,  at  42  cents  per  cubic  yard,  '83,  412. 
Engfineers. 
Chief  of  Engineers. 

Reports,  '80,  71;  '81,  65;  '82,  64;  '83,  60;  '84,  68;  '85,  56;  '86,  55;  '87,15. 
Enginkeks  in  Charge. 
Col.  G.  Thorn,  1879-'83.    Reports,  '80,  358 ;  81,  461 ;  '82,  488. 
Col.  C.  E.  Blunt,  1883-'86.    Reports,  '83,  410;  '84,  462;  '85,  465. 
Maj.  J.  A.  Smith,  1886-'—.    Report  '86,  533;  '87,  438. 

A.SSI8TANT. 

A.  C.  Both.    Report,  '80,  359. 
Operations. 


r88l-'8*2.  *^,346  cubic  yards  material  dvedged,  '82,  489, 
188^'83.  No  operatiouB,  '83, 4U. 
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MOOSB-A-BBC  RIVER— ConMiiaed. 

Operatians — Continaed. 
18->3-'84.  20,983  oabio  yards  material  dredged,  '84,  462. 
1864-'d5.  No  operations,  '85,  466. 
1885-'86.  23,345  cubic  yards  material  dredged,  completing  the  dredged  ehann^ 

oyer  the  bar,  '86,  533. 
1886-'87.  Preparation  for  removal  of  Steam-boat  Ledge,  '87,  439. 

Plans. 

By  MaJ.  Smith,  1886,  for  widening  channel,  breakwater  and  beacon  eonstraotioo, 
and  removal  of  rock  ledges.  Estimated  cost,  $45,000,  '86,  534.  For  formation 
of  channel,  300  feet  wide  and  16  feet  deep  at  mean  low  water,  by  dredging  and 
rock  removal.    Estimated  cost,  $110,000,  '87,  439. 

Projects. 

By  Col.  Thom.  1880,  for  formation  of  channel  through  Mooee-a^bec  Bar,  800  feet 
wide  and  14  feet  deep  at  mean  low  water,  by  dredging  and  rock  removal.  Esti- 
mated ooflt,  $28,000,  '80,  36^.    Increased,  1881,  to  $40,000,  82,  489;  '89,  466. 

Surveys. 

Ordered  by  act  of  March  3, 1879.    Made,  1879^  nnder  direction  of  Col.  Thom,  '80, 359. 

Maps. 
'80,  358 ;  '85.  466. 
Mooae-a-beo  Bar,  '86,  534. 


JHOBEHEAD  CITYf  If.  C«— Examination  of  bound  nbab. 
Engineers. 

ClIlBF  OF   ENGINKERS. 

Report,  '84,  177. 
Enginekk  in  Charge. 
Capt.  J.  Mercnr,  1883.    Beport  '84,  1063. 
Plans. 
Capt.  Mercnr  states  that  the  examination  of  this  locality  might  be  inolnded  in  that 
of  one  of  the  neighboring  sonnds  not  yet  examined,  and  therefore  sabmits  no 
opinion  as  to  the  necessity  for  its  improvement,  '84, 1063. 
Surveys. 

Examination  ordered  by  lettera  of  Angnst  11  and  September  27,  1882,  '84, 1062. 


]II084|UITO  GREEK,  between  the  flonth  Edisto  and  Asltepoo 
rivers,  with  a  view  to  connect  the  Sonth  Edisto  with  the 
Ashepoo  at  or  near  Fenwick's  Island,  S*  €• 

Examination  ordered  by  act  of  Angnst  5,  1886,  '87, 154* 


1IEOS4I17ITO  £A0001V,  FliA.    (See  Indian  Rivsr,  Fla.) 


laOUrVT  DESERT,  inE.    (See  Bar  HaiCbor,  BCb.) 


MOITIVT  VERMOU  GHANNEL,  POTOIirAC  RIVER.   (See  Potomao 

KlVEK  AT  MO0NT  VkUNON.) 


MVDDY  BITEBi  KT«   (8eo  Owcwfj  Mtopt,  akd  Baamn  mYSRd,  Kt.) 
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MURDEB-KIIili  CBEfiKy  DEI^— Examination  ow. 

Englneenu 

Chiev  of  Engineers. 

Beports,  '81,  r^9 ;  '82,  126. 
Enoinber  in  Charge. 

Capt.  W.  Ludlow.    Beport,  '82,  817. 

AjSSIBTANT 

£•  A.  Qteseler.    Report,  '82, 819. 
Physical  Characteristics. 

Creek  desQribed,  '82,  dl9. 
Plans. 

By  Capt.  Ladlow,  18d2,  for  improYement  of  eDtranoe  to  oreek  and  dredgine  be- 
tween Webb's  Landing  and  month  to  obtain  a  low-water  channel  4  feet  aeep. 
Estimated  cost,  from  ^2,000  to  $89,000,  '82, 818. 
Sarveys. 

Examination  ordered  by  act  of  March  3,  1881.    Made  under  direotion  of  Capt. 
Lndlow,  '82, 817. 


MUSCATIIf  By  four  A.    (See  Mississippi  River  wrom  Saint  Paul  to  Dbs 

Moines  Rapids.) 


llEfTSCIi£  SHOALS,  TE1V1V.— Canal  at. 

(See  Tennessee  River.) 


nmSKEOON  HABBOBy  IIIICH.— Improvement  ow, 

(Continued  from  VoL  I,  p.  351.) 
Appropriations. 

lrt«7-'79 $149,000 

1880 7,5^,  '80,  2018. 

1881 20, 000, '81,  2218. 

1882 25, 000, '82,  2306. 

1884 20.000,  '84,  1984. 

1886 12,500,  '86,  1765. 

Total 234,000 

1888 45, 000,  act  of  August  11, 1888. 

Contracts. 

1879.  Dewar  &,  Corlett,  materials  and  labor,  '80,  2018. 
1881.  J.  W.  Dennis,  for  pier  construction,  '81,  2218. 


1884.  H.  B.  Herr,  for  pier  extension,  '85,  2078. 

1886.  T.  W.  Kirby,  for  stone,  at  $8.15  per  cord,  '86, 1765.    Kelley,  Maos  &>  Co..  fat 
iron,  '86,  1765.    A.  H.  Petrie,  for  timber,  '86,  1765. 

1887.  Schwarz  &  Berner,  for  pier  construction,  '87,  2191. 
Bngflneers. 

Chief  of  Engineers. 
Reports,  '80,  216;  '81,  293;  '82,  288;  '83,  295;  ^84,  297;  '85,  319;  '86,  313; 
^87,  281. 
Engineers  in  Charge. 
Maj.  S.  M.  Manstield,  1872-'80.    Report,  '80,  2007. 
M^.  F.  Harwood,  1880-'82.    Reports,  '80,  2017 ;  '81,  2216. 
Maj.  D.  P.  Heap,  188  >-»83.    Report,  '82,  2306. 

Capt.  D.  W.  Lock  wood,  1883-^—.    Reports,  '83, 1820 ;  '84, 1983;  '85,  2077:  '86. 
1764 ;  '87,  2189.  »»>»>>-» 
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MUSKEGOItf  HABBOR,  MICH.— Contiooed^ 

Operations. 

1871^-'0O.  North  pier  extended  50  feet,  '80,  2017. 

18d0-'81.  Rej^irs  to  piers  and  constraction  of  catoli-Band  fences,  '81,  2216. 

Iti81-'d2.  150  linear  feet  crib- work  in  extension  of  north  pier,  '82,  2305. 

1882-'83.  Break  in  end  of  south  pier  repaired ;  115  linear  feet  supt^rstructare  rebuilt 
on  pile  pier;  3  cribs  completed  to  the  16th  course,  '83,  1821. 

ld83-'84.  100  linear  feet  crib- work  sunk  in  extension  of  detached  portion  of  north 
pier;  250  linear  feet  south  pier  superstructure  rebuilt,  '84,  19^3. 

1884-^85.  Superstructure  on  detached  portion  of  north  pier  built ;  100  linear  feet 
orib-work  in  extension  of  detached  portion  of  north  pier,  '85,  2077. 

1885-'86.  Breaks  in  south  pier-head  and  channel  wall  repaired :  pile- work  refilled, 
'86,  1764. 

1886-'87.  End  of  old  north  pier  repaired  by  hired  labor ;  crib  construction  in  exten- 
sion of  north  pier  oommenced,  '87,  2189.  ^ 
Projects. 

By  MiJ.  Wheeler,  1806,  for  extension  of  harbor  piers,  by  orib-work,  to  17- foot 
cnrve.  Estimated  cost,  $58,450,  '66,  iv,  145,  146;  '79,  1617.  Amended  in  1879 
to  $168,901.75,  '79,  1616;  '81,  2217;  '86,  1765.  '87,  2190.  Modified  in  1880  to 
increase  the  width  of  entrance  from  190  to  .300  feet  by  a  detached  north  pier, 
'86,  1764;  '87,2189.  From  1867  to  1884,  inelusive,  $221,500  had  been  appropri- 
ated,  when  it  was  estimated  that  $113,625  would  be  required  to  complete  proj- 
ect, '84,  1984. 
Surveys. 

Maps. 
'82,2306;  '84,1984. 


niJSKIlf  GUM  BITE  By  OHIO— Construction  of  ick-habbor  at  mouth 

or. 

(Continued  from  Vol.  I,  p.  353.) 

Appropriations. 

1879 $30,000 

1880 60,000, '80,  1790. 

1881 30,000,  '81,  1951. 

1882 40,000, '82,  1937. 

1884 50,000,  '84,  1703. 

1886 37,500,  '86,  1546. 

Total 237.500 

1888 60.000,  act  of  August  11,  1888. 

Contracts* 

lb80.  T.  B.  Townsend,  for  dimension  stone,  '80,  1790. 

1862.  8.  G.  Sprague,  for  round  timber,  '82,  1937.     W.  H.  Ewing  &  Co.,  for  square 

timber,  '82,  1937. 
1884.  Marietta  Chair  Company,  for  timber,  '85,  1822.    Dawes,  Irish  &  Co.,  for 
round  piles,  at  12  cents  per  linear  foot,  '85,  1822. 
Engineers. 
Cbibf  or  £ngin]srr8. 

Beports,  '80,  194 ;  '81,  262 ;  '82,  257 ;  '83,  264 ;  '84,  263 ;  '85,   283  ;  '86,  274 ; 
'87, 240. 
Enoinkbr  in  Charob. 
Lieut.  Col.  W.  E.  Merrill,  1871-'—.    Reports,  '80,  1789;  '81,  1949;  '82,  1934; 
'83,  1565 ;  '84,  1703 ;  '85,  1821 ;  '86^  1546,  '87,  1813. 

A  SSI8T  AN  T. 

W.  Weston.    Seport,  '85, 1823. 
l«ei^isiation* 

Immediate  action  under  appropriation  of  1879  prevented  by  legal  difficulties,  *80, 
1789. 
Operations. ' 

1879-'80.  549  cubic  yards  dimension  stone  and  1,280  cubic  yards  rubble  delivered, 
'80j  1790. 

1880-'81.  Coffer-dam  built ;  upper  end  of  lock  extended  40  feet  into  bank, '81,  1950. 

1881-82.  2,587  cubic  yards  dimension  stone  and  the  same  quantity  of  rubble  de- 
livered ;  5,500  cubic  yards  material  excavated;  foundation  piles  driven  ;  9,000 
square  feet  lock  floor  and  2,700  cubic  yards  concrete  and  masonry  laid,  '82, 
1936. 

1443  EN 22 
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HIUSKIIVGVIII  RITCB,  OHIO -Con  tinoed. 

Operations— Con  ti  uaed. 
18d'^'83.  2,600  cabioyardfl  material  excavated  ;  piles  driven ;  1,350  sqnare  feet 

lock  floor  and  1,099  cubic  yards  concrete  and  masonry  laid :  2  lotk-gates  hang, 

'63  1556 
1883-'84.  No  operations  from  lack  of  funds,  '84,  1703 
1884-'85.  11,080  cnbic  yards  material  excavated;  fonndation  piles  driven;  4,855 

cubic  yards  concrete  and  masonry  laid,  '85,  1824. 
1885-'86.  No  operations  for  lack  of  fnnds,  '86,  1546. 
1886-*87.  Stone  catting  for  look  masonry  in  progress ;  failure  of  masonry  on  part 

of  the  work  through  action  of  cement  used,  87.  1814. 
Projects* 
By  Lieut.  Col.  Merrill,  1879,  for  oonntrnction  of  an  ice-harbor  by  means  of  a  lock  and 

dam,  admitting  lioatefrom  the  Ohio  River  to  the  Muskingum  ;  look  400  feet  in 

length  between  mitre-sills,  and  56  feet  wide;  new  masonry  inlet  to  mill-race; 

extending  dam  through  present  lock,  and  construction  of  new  dam  bridge, 

also  dredging  below  lock.    Estimated  cost,  |216,400,  '19,  1365;  '80,  1790;  '83, 

265. 
Increased,  1883,  to  $246,000,  '83,  265,  1557. 
Increased,  1885,  to  $296,000,  '85, 1821. 
Survey^s. 
Maps. 
'85,  1824. 


M1JSKI1V01JJ1I    BITER*   OIIIO-l3tfPRoyR>cKin'  of   and   opsbatioit  or 

LOCKS  AND  DAI^g  ON. 

(Continued  from  Vol.  I,  p.  353.) 
Appropriations. 

18d6 $20,000,  *86,  1548. 

18&S 102,000,  actofAugustll,1888. 

Commerce. 

Commercial  statistics,  '86,  1553,  1562. 

Enirineers* 

Chikf  of  Engineers. 

Keports,  '85,  2t)5 ;  '86,  274,  275, 279 ;  '87,  240. 
Engineer  in  Charge. 

Lieut.  Col.  W.  E.  Merrill,  1886-'—.     Reports,  '86,  1547,  1548, 1551, 1552 ;  '07, 1816. 
Assistants. 
J.  B.  Gregory.    Report,  '86,  1556. 
Lieut.  L.  H.  Beach.  •  Report,  '87,  1820. 
liCgfislation. 
Act  of  tlie  Stato  of  Ohio,  ceding  to  the  United  States  the  locks  and  dams  on  the 

Muskingum  River,  '86,  1564. 
The  act  of  August  5,  1686,  provides  for  the  acceptance  from  the  State  of  Ohio  of 
the  locks  and  dams  on  the  Miiskingnu)  River  built  by  the  State,  '86,  1547 ; 
'87,  1W15. 
Operations. 
lrt85-'8(;.  Survey  of  river  ma'le,  '86,  1547, 1548. 

18H6-'87.  Locks  and  dams  ceded  to  the  United  Stat'Cs  and  taken  possession  of  on 
April  7,  1887  ;  progress  on  repair  ot  work»i,  '87,  1817,  Idld,  IcftJO. 
Private  and  Corporate  l¥oric. 
Locks  and  datiis  between  ZanoHvilte  and  Dresden  built  by  State  of  Ohio  at  a  cost 

of  $1,500,000,  '86,  1552, 1554, 1557, 1561 ;  '87,  240. 
Condition  of  work  when  turned  over  to  the  United  states,  '87,  1817,  1820. 
Projertft* 
The  locks  and  dams  on  the  Muskingum  River  ceded  to  the  United  States  by  act  of 
Ohio  lejviHiature,  '86,  1564.    Accepted  by  the  United  States  in  act  of  August  5, 
1886,  '86,  1547;  '87,  1815,  1H17. 
In  1H8()  Lieut.  Col.  Merrill  considered  that  |200,000  would  be  required  to  repair 

the  State  locks  and  dams  bet\reeu  Zanesvilie  and  Marietta,  '86,  1553. 
In  18S7  a  more  detailed  examination  of  the  works  indicated  that  the  looks  and 
dams  would  require  more  extensive  repairs  than  anticipated  in  1886,  '87,  1817, 
1820. 
Surveys. 
Ordered  by  act  of  July  5,  1884.    Made  under  direction  of  Lieut,  Col.  MerrilL  '80f 
1551. 
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NAWSEinOlVD  RIVER,  VA.—Improvbmbnt  of. 

(Continaed  from  Vol.  I,  p.  353.) 
Appropriations. 

1873-79 $37,000 

1888 10,0«0,  actof  Aagaat  11,  1888. 

Lint  of  appropriations,  '80,  820. 
Eui^lneers. 

CUIRF  OF  EnOINKRKS. 

Reports,  '80,  118;  '87,  123. 
Engineers  in  Charge. 
Capt.  C.  B.  Phillips,  1878-'80.     Report,  '80,  820. 
Capt.  F.  A.  tinman,  1887-'—.     Report,  '87,  995,  1001. 

Ass  I STANT. 

H.  J.  Qieloo.    Report,  '87,  1002. 
Operations. 

L879-'80.  1,120  linear  feet  of  dike  bailt ;  farther  operatioDS  not  req aired,  '80,  820. 
Plans. 
By  Capt.  Hinman,  1887,  for  excavation  of  a  channel,  by  dredginjOf,  100  feet  wide 
and  12  feet  deep  at'  mean  low  water,  &om  head  of  navigation  to  mouth  of 
Western  Branch,  inclnding  a  taming  basin  at  Suffolk  Bridge;  spar-dam  and 
training- wall  construction,  also  for  a  channel  of  same  length  and  from  200  to 
400  feet  wide,  from  Town  Point  to  Western  Branch,  by  dredging  and  training- 
wall  construction.    Estimated  cost,  $152,500,  '87,  IPOI. 
Projects. 
By  M^j.  Craighill,  1872,  for  channel  100  feet  by  8  feet  by  removal  of  obstrnctions, 
dredging,  and  dike  oonstrnotion.    Estimated  cost,  $20,000,  '72, 723.    Increased 
by  B.  T.  Abort,  U.  S.  Agent,  in  1878,  to $37,000,  '78, 54i.    Completedin  1880,  '80, 
820. 
Surveys. 
Ordered  by  act  of  Aagust  5,  1886.    Made,  1887.  nnder  direction  of  Capt.  Hinman, 

'87,  1001. 
Maps. 
'87,  1002. 


rVAlVTICOKE  RIVER,  DEIi.  AND  JflD.— Improysmknt  of. 

(Continued  from  Vol.  I,  p.  354.) 

Appropriations. 

1886 $10, 000, 'IB7,  843. 

Previous  appropriations  have  been  for  Broad  Creek,  Del.,  '87,  842. 
Contracts. 

'    1887.  F.  C.  Somers,  for  dredgtag,  at  llf  cents  per  cubic  yard,  '87,  842. 
Eng^ineers. 
Chief  of  Engineers. 

Reports,  '80,  110 ;  '87,  94. 
Bnginbers  in  Charge. 
Lieut.  Col.  W.  P.  Craighill,  1879.     Report,  '80,  740. 
W.  F.  Smith,  U.  S.  Agent,  1887-'—.    Report,  '87,  842. 
Assistant. 
J.  L.  Scager.    Report,  '80,  74. 
Operations. 

iri8l)-'87.  Dredging  Iw^fan  ander  contract,  '87,  842. 
Project. 
Lieut.  Col.  Craighill  considern  that  as  there  is  uot  less  than  8  feet  at  low  water  in 
the  main  river  from  the  Forks  to  Seaford  no  improvement  is  at  present  neces- 
sary, '80,  742.    The  appropriation  of  August  5,  18H6,  was  to  be  applied  to  ex- 
tending the  .Vfoot  low^-water  navigation  to  Laurel,  '87,  842. 
Plivsical  Characteristics. 

Description  of  river  from  Forks  to  Seaford,  '80,  741. 
Survers. 
Ordered  by  act  of  March  3, 1879.    Made,  1879,  snder  direction  of  I^ieut.  Col.  Crsig- 
h«l,  '89,  740. 
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NAIVTUCKET  HARBOR,  MASS.— Improvjbmbnt  of. 

(Continued  from  Vol.  I,  p.  354.) 
Appr#prlati#iis, 

Jttft^TU $45,^34.75 

1«80 50,000.00,  '80,  365. 

1881 85,000.00,  '81,541. 

1882 25,000.00,  '82,  549. 

1884 10,000.00,  '84,596. 

1886 15,000.00,  '86,589. 

Total 170,834.75 

1888 20,000.00,  act  of  Angiwt  11,  1888. 

Contracts* 

1880.  J.  Scnlly,  for  riprap  granite,  at  $1.87  per  ton,  '81.  540. 
1882.  C.  H.  Edwards,  for  riprap,  $2.37  to  |2.57  per  ton,  ^83,  469. 

1885.  C.  H.  Edwards,  for  riprap  granite,  at  |1.96  per  ton,  '86,  590. 

1886.  J.  A.  Booker,  lor  riprap  granite  jetty  constrootion,  '87,  536« 

Biif!rtn«ers« 

Chief  of  Enoinkers. 

Reports,  '80,  72,  76;  '81,  78,  541 ;  '82,  78;  '83.  73;  '84,79;  '85,  6ft, 579;  'SS,  68. 
Board  of  Engineers. 
Convened  at  New  York,  Angust  23,  1880,  to  consider  the  project  of  GUm.  iVarren 
for  improvement  of  ^antucket  Harbor.    Reports,  ^81,  542.     (Cols.  Tower  and 
Newton. ) 
Convened  at  New  York  Jnly  17, 1885,  to  report  npon  farther  proeecntton  of  adopted 
project  for  improvement  and  npon  location  and  plan  for  eastern  Jetty.    Beport, 
^85, 576.     (Col.  Dnane  and  Lieut.  Col.  Comstook.) 

Lieut.  Col.  G.  K.  Warren,  1874-;'82.    Reports,  '80,  365,  423;  '81,  640;  '82,  548. 

Mi^.  J.  W.  Barlow.  1882-'83.    '83,  4(58. 

Lient.  Col.  G.  H.  Elliot,  1883-'87.    Reports,  '83,  468;  '84,  593;  '85,  561,  564; 

'86  567. 
Maj.  W.  R.  Livermore,  1887-'—.    Report,  '87,  536. 

Operations. 

History  of  previous  plans  and  operations  for  harbor  improvement,  '80,  435. 
1880-'81.  3,989  tons  granite  placed  in  jetty,  making  a  total  length  of  850  feet,  '81, 

540. 
1881-'82.  8,134  tons  granite  placed  in  jetty,  making  a  total  length  of  1,650  feet; 

6  spurs  built  on  Coatue  Point,  '82,  548,  549. 
1882-'83.  9,223  tons  stone  placed  in  jetty,  completing  the  work  to  a  length  of  2,894 

feet,  '83,  469. 
1883-'84.  7,713  tons  stone  placed  in  jetty,  completing  the  work  to  a  length  of  2.894 

feet,  '83,  4C9.    7,713  tons  stone  delivered  in  jetty,  extending  the  same  440  leet, 

'84,  594. 
1884-'85.  4,986  tons  granit-e  riprap  placed  in  extension  of  jetty,  '85,562. 
1885~'86.  2,000  tons  stone  placed  in  Jetty,  making  a  total  length  of  3,955  feet,  '86, 

588. 
1886-'87.  250  tons  stone  placed  in  jetty,  '87,  535. 

Plans. 

By  Lieut.  Col.  Warren,  1880,  for  experimental  channel  through  Haulover  Beach  10 
feet  wide  and  2  feet  deep ;  estimated  cost,  $1,200.  For  channel  100  feet  wide 
and  6  feet  deep;  estimated  cost,  $32,000,  '80,  436. 

By  Lieut.  Col.  EHiot,  1885,  for  location  of  east  jetty,  '85,  564-576. 

Plan  submitted  to  Board  of  Engineers,  1885.    Report,  '85,  576-579. 

Projects. 

Between  1828  and  1832  $45,8.34.75  was  appropriated,  which  was  expended  in  ine^feot* 
ual  dreflging,  '75,  ii,  376 ;  '80,  435. 

In  1880  Lieut.  Col.  Warren  proposed  the  formation  of  a  harbor  of  ref age  by  the  exten- 
sion of  a  west  jetty  of  random  stone  about  4,000  feet  long  from  near  Bag  Light 
on  Brant  Point.  Should  a  second  or  east  jetty  be  required  it  should  extend 
from  Coatue  Beach .  Esti  mated  cost  of  western  jetty,  $1 12,000 ;  for  both  jetties, 
$224,000.  Estimate  of  Board  of  Engineers,  $238,000,  '80,  433;  '81,  543;  '82, 
649. 

Recommended  by  Board  of  Engineers,  1880,  '81, 542-545.  Concarred  in  by  the  Chief 
of  Engineers,  '81,  542. 
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NAnrTUCKET  HARBOR,  ffll A SS.~Cod tinned. 

Pr#Jects— CoDtinuotl . 

In  1885,  tbe  westeru  ietty  having  be«n  nearly  completed  to  its  proposed  length,  the 
qoestion  of  the  fooation  of  east  jetty  was  sabmitted  to  a  Board  of  Engineers, 
which  reoommended  the  onrvatore  to  the  westward  or  the  farther  extension  of 
the  west  jetty;  the  oenstrnotion  of  the  east  jetty  parallel  to  the  west  jetty  at 
its  outer  end  and  distant  abont  1,000  feet  therefrom,  thence  connecting  by  a 
enrve  with  outer  beach,  recourse  to  be  had  to  dredging  where  the  souur  does 
not  result  in  a  channel  depth  of  15  feet,  '85,  576-579. 

Amount  appropriated  from  1880  to  1886,  inclusive,  $125,000 ;  estimated  cost  for  com- 
pletion of  project,  1250,000,  '86,  60,  '87,  536. 

Ordered  by  act  of  March  H,  1879.    Made,  1879,  under  direction  of  Lieut.  Col.  War- 
ren, '80,  423. 
Full  survey  of  outer  harbor  made,  1882,  '82,  548. 
Surrey  of  area  east  of  western  jetty  and  within  the  harbor,  '84,  594. 

'80,*  423,  427 ;  '85,  576,  578. 


IVAPA  RIV£R»  €  A  £>•— Survey  from  mouth  to  Napa  Citt. 

[17,500  appropriated  by  act  of  August  11,  1888.] 

Chief  of  Engineers. 

Report,  '85,  360. 
Engineer  in  Charge. 

Lieut.  Col.  O.  H.  Mendell.    Report,  '85,  2343. 
Assistant. 
L.  J.  Le  Cente.    Report,  '85,  2346. 
Physical  Characteristics. 

Desoriptien  of  river,  '85,  2344. 
Plans. 
By  Lieut.  Col.  Mendell,  1888,  for  the  formation,  by  dredging  and  removal  of  ob- 
structions, of  a  4-foot  low-water  channel.    Estimated  cost,  |*27,000,  '85,  2346. 
Sarveys. 
Ordered  by  act  of  July  5,  1884.    Made  under  direction  of  Lieut.  Col.  Mendell,  '85, 
2343. 


NARRAGANSETT   BAY   (GREAT),   R.  I.    (See  Providence  River 

AND  NaRRAGANSETT  BaY.) 


FTARRAGANSBTT  BAY  (JLITTI.E),  R.  I.  AND  CONIV.— Improve 

MENT  OF. 

(Continued  from  Vol.  I,  p.  355.) 
Appropriati#ns. 

1876-79 120,000 

1880 5,000,  '80,  394. 

1881 5,000,  '81,565. 

1882 6, 000, '82,  564. 

Total 36,000 

€#otract8« 

1879.  J.  McDemiolt,  for  dredging,  at  23i  cents  per  cnbic  yard,  '80,  393. 

1880.  W.  H.  Beard,  for  dredging,  at  18  cents  per  cubic  yard,  '81,  564. 

1S82.  Hartford  Dredging  Company,  for  dredging,  at  21  cents  per  cubic  yard,  '83, 498. 
Bngineers. 

GHIKT  of  £NOIinEER8. 

Reports, '80, 75 ;  '81,  86;  '82,  86;  '83,  83;  '84,  89;  '85,  78;  '86,  78;  '87,  41,43. 
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BTARRAGANSETT  BAF  (LITTLE),  R.  1.  AND  GOx\N.— Cootinaed. 
Engineers— CoDtinned. 

ENOUnCERS  IN  Chargk. 
Lieat.  Col.  Q.  K.  Wanen,  1875-^83.    Reports,  '80,  392 ;  '81,  564 ;  '82.  563. 
Lient.  Col.  G.  H.  Elliot,  1883-'87.    Beports,  '83,  498;  '84,  629;  '85,  615;  '86, 

613;  '87,  571. 
Maj.  W.  K.  Livermore,  1887-'—.    Report,  '87,  561. 
Operations. 
History  of  work,  '80,  392. 

1879-'80.  17,9.%  cnbio  yards  material  dredged  from  ohannel,  '80,  393. 
Id80-'81.  8,092  oubio  yards  material  dredged  from  channel,  '81,  564. 
1881-'82.  3.%686  cubic  yards  material  dredged  from  ohaunel,  25  rocks  removed  by 
hired  labor  from  east  entrance  of  new  channel,  and  57  bowlders  removed  at 
Watch  Hill,  '82,  56:^. 
1882-'83.  20,867  cubic  yards  material  dredged  firom  channel,  completing  improve- 
ment as  projected,  '83,  498. 
188^*84.  100  bowlders  removed  from  main  and  Watch  Hill  channels,  '84,  629. 
1884-^87.  No  operations ;  project  completed,  '86,  614 ;  '87,  561. 
Plans* 
In  ld86  Lieut.  Col.  Elliot  did  not  consider  the  channel  leading  to  Watch  Hill 
wharves  as  worthy  of  improvement,  '87,  572. 
Projects. 
By  Maj.  Warren,  1876,  for  excavation  of  channel  200  feet  wide  and  7^  feet  deep  at 
mean  low  water,  extending  across  the  north  shore  of  the  bay  from  Pawoatuok 
Point  to  deep  water  near  the  mouth  of  the  bay  at  Sandy  Point ;  also  removal 
of  dangerous  rocks  in  channel  near  Rhodes  Folly  and  Watch  Hill.    Estimated 
cost,  151,000,  '76,  i,  221 ;  '80,  :»2 ;  '86,  78, 
Project  completed  in  1884,  '86,  78,  614 ;  '87,  561. 

Surveys. 

Examination  of  entrance  to  wharves  at  Watch  Hill  ordered  by  act  of  Angost  5, 
ld!j6.    Made  under  direction  of  Lieut.  Col.  Elliot,  '87,  571. 


NARRAGITAGUS  RIVER,  ffllE.— Improvbmsnt  of. 

(Continued  from  Vol.  I,  p.  356.) 
A  ppropriatlons. 

1871-'79 122,000 

1886 : 10,000,  '87,  441. 

1888 10,000,  act  of  August  11, 1888. 

Contracts. 

1^87.  Moore  Sl  Wright,  for  dredging,  at  16  cents  per  cubic  yard,  '87,  442. 
Eni^lneers. 
Chiev  of  Engineers. 

Reports, '80,  72;  '81,  77;  '87,  15. 
Ekqikeers  IK  Charge. 
Col.  G.  Thom,  1870-'81.    Report,  '81,  536. 
Maj.  J.  A.  Smith,  1887-'—.    Report,  '87,  441. 
Assistant. 
A.  C.  Both.    Report,  '81,  536. 
Operations. 

i886-'87.  Dredging  commenced  under  contract,  '87,  441. 
Projects. 
By  Col.  Thom,  1880,  for  dredging  channel  200  feet  wide  and  11  feet  deep,  low  water. 
from  deep  water  off  Turner's  Point  to  deep  water  off  Pickett's  Point.    Estimated 
cost,  $50,000,  '81,  535. 
Surveys. 
Ordered  by  act  of  June  14,  1880.    Made,  1880,  under  direction  of  Col.  Thom,  '81, 535. 


NASSAU     RIVER     AND     FERNANDINA,   FI.A.  — Inside    pabsaob 

BETWEEN. 

(See  Saint  John's  River.) 
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NATAI4BANF  RIV£R,  LA.— Examination  of. 

(See  also  Ticfaw  River,  La.) 
finifineers. 

Chief  of  Enoimeeks. 

Reports,  *84,  216 ;  '85,  226. 
Engineers  in  Charge. 
MaJ.  A.  Stickney.    Report,  '84, 1289. 
Capt.  T.  Turtle.    Report,  '85, 1446. 
Assistants. 
H.  C.  Collins.    Report,  '84, 1290. 
C.  D.  Anderson.    Report,  '85, 1446. 
Plans. 
By  Maj.  Stickney,  1884,  for  removal  of  obstructions  from  10  miles  of  river  channel. 
Estimated  cost,  |1,800,  '84, 1290 ;  '85, 1446. 
Surveys. 
Examination  ordered  by  act  of  August  2, 1882.    Made  under  direction  of  MaJ.  Stick- 
ney, '84, 1289. 


1VAT€H£Z,  miss.    (See  Mississippi  Rivkr  between  mouth  of  the  Ohio 

AND  Head  of  the  Passes.) 


NEABSGO  GREBK,  VA.— Improvement  of. 

(Continued  from  Vol.  I,  p.  357.) 
Appr#priatl#iis. 

1881 $5,000, '81,  94a 

C#iitract9. 

1881.  National  Dredgini;  Company,  for  dredging,  at  15f  cents  per  yard,  '82, 1007. 
Enffineers. 
Chief  of  Engineers. 
Reports,  '80, 117;  '81, 152;  '82, 146;  '83, 152;  '84, 155;  '85, 144;  '86, 140;  '87, 106. 

ENGINKKK  IX   CHAi<(iK 

8.  T.  Abert,  U.  8.  Agent,  1880-^—.    Reports,  '81, 947 ;  '82, 1606 ;  '83, 796 ;  '84, 980 ; 
'85, 962 ;  '86,  901 ;  '8  7,  928. 
Operations. 
History  of  operations,  '82, 1006. 

1881-~'82.  23,613  cubic  yards  material  dredge<l  from  the  channel,  '82,  1008. 
1882-'87.  No  operations,  '83,  796 ;  '84,  960 ;  '85,  962 ;  '87,  928. 
Physical  Ciiaracteristics. 

Description  of  Neabsco  Creek,  '81,  947. 
Projects. 
By  S.  T.  Abert,  1881,  for  excavation  of  channel  100  feet  wide  and  7  feet  deep,  from 
7-foot  curve  in  the  Potomac  River  to  Atkinson's  Upper  Landing,  a  distance  of 
14,800  feet,  including  a  channel  to  Atkinson's  Lower  Landing  and  Willis's 
Wharf.    Estimated  cost,  $55,924,  '81,  948. 

Snrveys. 

Ordered  by  act  of  June  1 4, 1880.    Made,  1880,  under  direction  of  S.  T.  Abert,  *81, 947. 


IVEBBASKA  CITITy  lf£BR.    (See  Missouri  Rivkr  bbtwsxn  mouth  and 

810UX  City.)- 


BTECHES  BIT£B,  T£X.—Ihprovemknt  of. 
(Continued  from  Vol.  I,  p.  357.) 


Appropriations. 

1878-79 $13,000 

1880 5,000, '80,  1202. 

1881 3,000,  '81,  1325. 
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1¥£€B£«  R1V£«,  TKX.-Coutinaed. 

Appropriatioiis— Continued. 

18CJ2 ♦5,000, '82,  1425. 

1884 7,000,  '84,  1SJ57. 

Total 33,000 

Statemeat  of  appropriations,  '82,  1435;  '87, 1384. 
Contracts. 

18H1.  Neyland  &  Henderson,  for  roraoval  of  obstrnctions,  '81, 1324. 
I.  iiffiiieerA. 
Chief  of  Knqinbers. 

Keports,  '80,  147,150;  '81,  198;  '82, 195;  '83,  ^00;  '84,  SiOS ;  '85,  225 ;   '88,  822; 
'87,  186. 
Engineers  in  Charge. 

Maj.  H.  M.  Mansfield,  1880-'8l.    Reports,  '80, 1201 ;  '81, 1324. 

Capt.  C.  £.  L.  B.  Davis,  1881-'82.     Report,  '81, 1324. 

Maj.  W.  H.  Heiier,  18*^-'84.    Reports.  '82, 1425 ;  '83, 1057. 

Capt.  T.  Turtle,  1884-'85.    Report,  '84, 1256. 

Maj.  W.  H.  Heuer,  1885-'—.    Reports,  '85, 1426 ;  '86, 1288;  '87, 1384. 

J.  S.  Poliiemns.    Report,  '80, 1202. 
Operations. 

1881-'82.  River  improved  between  Yellow  Bluff  and  Bevilport,  by  removal  of  snags^ 

lojj^s,  and  similar  obstructions,  '82,  1425. 
1882-'87.  No  operations,  '83, 1058;  '84,  1256;  '85, 1427;  '86,  1288;  '87, 1384. 
Physical  Cliaracteristics. 

General  description  of  river,  '80, 1203. 
Projects. 
By  Capt.  C.  W.  Howell,  1878,  for  dredging  a  channel  40  feet  wide  and  5  feet  deep  at 

mean  low  water  across  the  bar  at  the  month  of  the  Neohea  -River.    JBslimated 

cost,  |i6,3l8,  '78,  '84.  '80, 1202. 
By  Maj.  Mansfield,  1880,  fur  removal  of  snags,  trees,  and  similar  olwlmotions  from 

Yellow  Bluff  to  Bevilport,  a  distance  of  7  miles.    Estimated  coat,  $15,000,  '80, 

1204. 
Aggregate  estimates  for  projects  of  1878-'80,  |41,318,  '87, 1384. 
Surveys. 
Resurvey  from  mouth  to  Bevilport  ordered  by  act  of  March  3,  1879.    Made,  1880^ 

nnder  direction  of  Maj.  Mansfield,  '80,  1202. 


NEHALIIIE  BAT  ABTD  RIT£B,  OREO.— Examinatiok  of  bntrakcr  to. 

(Continued  from  Vol.  I,  p.  358.) 

Engineers. 

Chief  of  Engineers. 

Reports,  '85,  368 ;  '87,  330. 
Engineer  in  Charge. 

Capt.  C.  F.  Powell.    Reports,  '85,  2409 ;  '87,  2496. 

^JBSISTANTS. 

P.  G.  Eas'twick.    Report,  '85,  2411. 
Lieut.  E.  Bnrr.     Report,  '87,  2497. 
Pliysical  Cliaracteristics. 

Description  of  locality,  '85,  2410. 

Plans. 

In  1884  Capt.  Powell  did  not  consider  the  entrance  to  the  bay  and  river  worthy  of 

improvement,  '85,  2411 ;  '87,  2497. 
Surveys. 
Examination  ordered  by  acts  of  Jnly  5, 1884,  and  August  5,  1886.    Made  under 

direction  of  Capt.  PoweU,  '85,  2409 ;  '87,  2496. 
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BTKITSE  BIT£B,  If.  C«— Improybmiint  ov. 

(Continaed  from  YoL  I,  p.  358.) 
Appropriations. 

r878-'79 $85,000 

1880 45,000, '80,    843. 

1881 30,000, '81,  1005. 

1882 35,000,  '82,  1087. 

1884 80,000,  '84,  1038. 

1896 22,500, '86,    982. 

Total 237,500 

1888 15, 000,  act  of  Angust  11,  1888. 

Appropriations  previous  to  1888,  '80,  842. 
Commerce. 
Increase  iu  traffic  doe  to  improyement,  '83, 852. 

1885.  B.  W.  Canaday,  for  Inmber  and  iron,  '85,  1066. 

1886.  B.  W.  Canaday,  for  lumber  and  iron,  ^87,  1023.  J.  S.  M[|andy,  for  hoisting 
engine,  at  $1,050,  '87,  1023. 

Engineers. 
Chief  of  Enoineebs. 
Beports  '80, 123;  '81, 163;  '82, 158;  ^3,  165;  '84, 169;  '85,166;  '86, 162;  ^87, 
126. 
Ekoinebrs  in  Charge. 
Capt.  C.  B.  Phillips.  1879-'81.    Beport,  '80,  841. 
Capt.  J.  Mercnr,  li:»l-'84.    Beports,  '81,  1007 ;  '82,  1086 ;  '83,  850. 
Capt.  F.  A.  Hinnian,  1884-^85.    Beportn,  '84,  1037. 
Capt.  W.  H.  Bixby,  1885-'—.    Beports,  '85,  1065 ;  '86,  979 ;  '87,  1020. 

ASSISTA  NT. 

B.  Bansom.    Beports,  '80,  843;  '81,  1005;  '82,  1087;  '83,  851;  '84,  1038;  '85, 
1066; '86,982;  '87,  1024. 
Operations. 

llistory  of  improvement,  '86,  982. 

1879-^dO.  31  miles  of  river  above  Kinston  cleared  of  logs,  snags,  and  obstmctions; 
blockade  of  Linkfield  Channel  above  New  Berne  removed;  river  cleared  for 22 
miles  below  Kinston ;  two  steam  hoisters  constructed  and  nine  sheet-pile  jetties 
averaging  100  feet  in  length  boilt  below  Kinston,  '80,  841,  842. 

1880-'81.  bnags,  logs,  and  obstmctions  removed  from  river  for  a  distance  of  12  miles 
above  Qoldsborongh ;  5,000  linear  feet  brush  and  log  jetties  built  between  Pitch 
Kettle  and  Deer  Neck ;  two  pile  and  log  dams  built  of  600  feet  length,  '81, 1004. 

1881->'82.  20  miles  of  opper  river  between  Qoldsborongh  and  Smithfield  cleaned  of 
snags  and  obstructions;  bank  protection  and  14,550  linear  feet  plank  jetty  batlt 
on  Lower  Neuse;  channel  conneeting  Nense  and  Trent  dredged  t»  660  feet 
length,  100  feet  width,  and  9  feet  depth.  '82,  1086. 

1882-'83.  Work  of  oleariug  the  river  completed  to  Smithfield;  3,812  linear  feet  of 
jetties  built  between  Kinston  and  "Becton's  Old  Field,"  '83,  850,851. 

1883-'84.  246  logs  and  stumps  removed;  4,450  linear  feet  jetty  constructed,  '84, 
1038. 

1884-^85.  121  Jetties  (12,402  linear  feet)  built  and  214  logs  and  snags  removed,  '85, 
1005. 

18d5-'86.  41  jetties  (3,896  linear  f^t)  built ;  1,125  feet  of  old  jetty  work  and  167  logs 
and  snags  removed,  '86,  981. 

188&-'87.  1,767  linear  feet  of  pile  and  plank  jetty  completed ;  6,725  logs,  trees,  stumps, 
and  similar  obstructions  removed,  '87,  1022,  10^24. 
Projects. 

The  projects  of  1871-'83  proposed  the  removal  of  obstructions  placed  in  the  river 
during  the  civil  war,  and  the  removal  of  logs  and  snags ;  also  the  contraction 
of  the  channel- way  so  as  to  secure  during  the  entire  year  an  unobstructed  8-foot 
navigation  for  40  miles  to  New  Berne,  a  4-foot  navigation  for  50  miles  further 
to  Kinston,  and  during  9  months  of  the  year  a  3-foot  navigation  108  miles  fur- 
ther to  Smithfield,  '79,  93,  704,  705 ;  '85,  166 ;  '86,  979,  983 ;  '87, 1020. 

Total  amount  appropriated  from  1878  to  1886,  inclusive,  was  |237,500,  when  $142,000 
was  estimated  as  cost  for  completing  project,  '86,  981,  982;  '87,  1023. 
#in*vey8. 

Maps. 
80,842. 
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NEW  ALBANY  HARBOR,  IND.,  and  river  and  shores  a4|a« 

ccot— Examination  of. 

Eii|s:lnt*ers« 

Chief  of  Exginbers. 

Report,  '85,  284. 
Emqinbkr  in  Charok* 

Lieut.  Col.  W.  E.  Merrill,  1884.    Report,  '85,  1829. 

A.B8I  8TANT. 

Lieut.  O.  W.  Goethals.    Report,  '85,  1829. 

Lieut.  Col.  Merrill,  1884,  reports  the  locality  as  unworthy  of  improvcinent  from  a 
commeroial  stand-point,  '85,  1829. 
Surveys. 
Examination  ordered  by  act  of  July  5,  1884.    Made,  1884,  under  direction  of  Lieut 

CoL  MerriU,  '85,  1829. 


NEW  BEDFORD  HARBOR,  MASS.— Improvkmknt  or. 

(Continued  from  Vol.  I,  p.  309.) 

Appropriations* 

u5(S-79 $37,691.37 

1888 10,000.00,  act  of  August  11,1888. 

Eiisrineers. 

CllIKF  OF  EnGINBKRS. 

Rt'l.ic.rt8,  '80,  73  ;  '87,  43. 
Enginkkk  in  Citakgk. 
Lient.  Col.  G.  K.  Warren,  1874-'80.    Report,  '80,  371. 
Operations. 
The  improvement  of  this  harbor  was  completed  in  1878  at  a  cost  of  $^,000,  and  no 
further  work  is  contemplated,  '78,  227 ;  '80,  73. 

Surveys. 

Examination  ordered  by  act  of  August  5, 1836,  '87,  43. 


IlfEli¥  BERNE  TO  BEAUFORT,  N.  €•— Improvbmbnt  of  inland  uns 
OF  navigation  bktwken,  via  Clubfoot,  Harlowb,  and  Newport  blvkes. 

A  ppropriations. 

1««2 $10, 000,*  '84,  1040. 

18S6 10, 000, '86,  985. 

1888 15,000,  act  of  August  11, 1888. 

Commerce. 

Justification  of  the  improvement,  '87,  1027,  1028,  1030. 
Contracts. 
1884.  T.  P.  Morgan,  for  dredging,  at  the  rate  of  $4.98  per  hour,  '85, 1070,    Anniil- 

ment  of  contract,  '85,  1071.  1073;  '86,  9H6. 
1886.  R.  Moore,  for  dredging,  at  33  cents  per  cubic  yard,  '87,  1029. 
Enifineers. 
Chief  of  Engineers. 

Reports,  '84,  171,  177 ;  '85,  167 ;  '86*  163 ;  '87,  127, 
Engineers  in  Charge. 

Capt.  F.  A.  Hinman.    Report,  '84,  1040. 

Capt.  J.  Merour.    Report,  '84,  1065,  1067. 

Capt.  W.  H.  Bixby,  1864-'—.    Reports,  '85,  1070 ;  '86,  983 ;  '87,  1026. 
Assistants. 

J.  P.  Darling.    Report,  '84.  1068. 

R.  Ransom.    Reports,  '85,  1074;  '86,  985;  '87,  1029. 

E.  D.  Thompson.    Report,  '87,  1029. 

Operations. 

18H4-'85.  1,500  cubic  yards  dredged  from  channel  in  Harlowe  Creek,  '85, 1070, 107S. 
1885-'H6.  Operations  suspended,  '85, 1073 ;  '86,  984,  986.     History  of  work.  '86,  985. 
1886-^87.  Removal  of  logs  and  stumps  from  upper  end  of  Harlowe  Creek,  '87|  1027, 
1029. 

*Derived  from  appropriationB  from  Keaiie  River  and  Beaufort  Harbor,  N.  C.,  '84,  lOM. 
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NEW  BBBNi:  TO  BEAUFORT,  N.  €.~Continaed. 

Physical  Characteristics. 

Route  described,  '84,  1065,  1068. 
Plans. 
By  Capt.  Phillips,  1880.  as  part  of  a  water  route  south  from  Norfolk.  Va.,  '80,  857- 

897 ;  '84,  1066. 
By  Capt.  Mercnr,  1883,  for  the  formation  of  a  channel  80  feet  wide  and  9  feet  deep, 
from  New  Berne  to  Beaufort,  via  the  Clubfoot  River,  Clubfoot  and  Harlowe 
Canal,  Harlowe  and  Newport  rivers.    Estimated  cost,  from  $480,000  to (863,000. 
'84,  1067-1071. 
Private  and  Corporate  "WorlE. 

Work  done  by  the  New  Berne  and  Beaufort  Canal  Company,  '87,  1028. 
Projects. 
The  project  of  1885  proposed  the  formation  of  a  dredged  channel  30  feet  wide  and  5 
feet  deep,  from  New  Berne  to  Beaufort,  via  Clubfoot,  Harlowe,  and  Newport 
rivers,  a  distance  of  42  miles,  at  an  estimated  cost  of  |9*i,000,  '85,  1074;  '86^ 
984;  '87,1087. 
Surveys. 
Earliest  surveys,  '80,  857-897 ;  '84, 1066.    Ordered  by  act  of  August  2, 1882.    Made 

under  the  direction  of  Capt.  Mercnr,  1883,  '84,  1065, 1067. 
Maps. 
'80,896. 


NEW  BUFFALO  HARBOR,  MICH.— Improybmxnt  or. 

(Continued  from  Vol.  I,  p.  360.) 

Appropriations. 

l«62-'7y 178,000 

1882 5, 000, '82,  283. 

Bn^lneers. 

CfllSF  OF  EnGINBERS. 

Reports,  '80,  213 ;  '81, 289 ;  '82,  283 ;  '83,  291 ;  '84,  293 ;  '85.  322. 
Enoinkbrs  in  Chabgb. 
Maj.  J.  A.  Smith,  1879-'8o.    Reports,  '80,  2006 ;  '81,  2195 ;  '82,  2272,  2273,  2278; 

*83,  1803 ;  '84,  1969. 
Capt.  D.  W.  Lock  wood,  1885-'—.    Report,  '85,  2087. 
Assistants 
O.  L.  Petitdidier.    Report,  '82, 2276. 
Capt.  J.  A.  Manning.    Report,  '84,  1970. 
Operations. 
Operations  suspended  from  1872  to  1861. 

1881-'82.  Outer  pier  section  removed  to  low- water  level;  oak  piling  replaced  in 
position  and  20  new  piles  driven;  new  timber  superstructure  completed;  re- 
pairs to  other  portions  of  pier,  '82,  2273. 
1882-'83.  No  operations,  '83,  1803. 
1883-'84.  £ast  entranoe  pier  extended  100  linear  feet  by  close  piling  and  crib  snper- 

sti-ucture,  '84,  1969,  1970. 
1884-'85.  Pier  extension  completed,  '85,  2087. 
Plans. 
By  Maj.  Smith,  1881,  for  formation  of  harbor  of  refuse  bv  construction  of  3,500 
linear  feet  of  breakwater  and  3,000  linear  feet  of  piers  £rom  shore.    Estimated 
cost,  $800,000,  or  if  covered  with  superstructure  and  parapet  of  masonry, 
1970,000,  '82, 2275.    Or,  by  deepening  a  portion  of  the  swamp  and  oreek,  and 
connecting  the  harbor  thus  made  with  the  lake  by  a  channel  300  feet  wide, 
protected  by  piers.    Estimated  cost,  |650,000,  '82,  2276. 
By  Maj.  Smith,  1881,  harbor  improvement,  by  extension  of  east  pier  500  feet  and 
west  pier  GOO  feet,  also  1,000  linear  feet  of  channel  revetment  and  dredging. 
Estimated  cost,  $150,500,  '82,  2279. 
Projects. 
The  original  project  was  adopted  in  1857  and  proposed  the  formation  of  a  channel 
200  feet  wide  and  12  feet  deep  through  the  sand-bank  between  Lake  Michigan 
and  Lake  Pottawatomie,  '67,  102.    The  project  was  partially  carried  out  in 
1868,  when  a  Board  of  Engineers  recommended  its  abandonment,  '68, 223 ;  '85, 
322. 
Surveys. 
Ordered  by  act  of  March  3,  1881.    Made,  1881,  under  direction  of  Maj.  Smith,  '82, 
2273. 
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NErwmJUWIf  OHT  HABBOB,  JVAS8.— lMPBOV»airr  of. 

(See  alflo  BIsrsimac  Kkvwbl) 
Approprlatl#DS. 

1©0 150, 000, '80, 346. 

1881 40, 000, '81, 503. 

1882 40, 000, '82, 509. 

1884. 40, 000, '84, 497. 

1886 37,  £00, '86, 560. 

ToUl 207,500 

1888 25,000,  act  of  Au|fU8t  11, 1888. 

Between  1828  and  1834,  inclasive,  $60,366.72  were  appropriated  for  the  removal  x>f 
a  sand-bar  and  the  conatruotion  of  a  breakwater  at  the  mouth  of  the  MerrimAC 
Biver. 

Coniracu. 

1881.  K.  P.  Shaw,  for  grranite  grout,  at  |1.32  per  ton,  '81,  504. 

1883.  I.  Hamilton  and  S.  Teague,  for  dike  oonstruction;  '83,  435.    T.  A.fioweAnd 

K.  G.  Sylvester,  for  sheet-piling,  '83,  436. 
1886.  T.  C.  Rowe,  for  sand-catoh  fence  constroction,  at  |2.67  per  ranning  foot,  '87, 

490.    C.  H.  Edwards,  for  stone,  at  |2.23  per  ton,  '87,  490. 

Engineers. 

Chief  of  Enoinbkbs. 
Reports,  '80, 69 ;  '81,  72,  504 ;   '82,  71 ;  '83,  66 ;   '84,  73 ;   '85,  60 ;  '86,  60;  '87, 

Board  of  Enoinsrrs. 
Convened  at  New  York  October  4,  1880,  to  report  upon  project  by  Gton.  Thorn  for 
improvement  of  Newburyport  Harbor.    Beport,  *81,  506.    (Cols.  Tower  and 
Newton  and  Lieut.  Col.  Abbot.) 
Enoinkbrs  in  Charge. 
Col.  G.  Thorn,  l871-'83.    Reports,  '80,  345 ;  '81,  501,  507;  '82,  509. 
Ma^j.  C.  W.  Raymond,  1883>^86.    Reports,  '83,  433,  436;   '84,  493,  497,  498,  499; 

'85  494. 
Lieut.  Col.  0.  L.  Qillespie,  1886^—.    Reports,  '86^  557 ;  '87,  489. 

Operations. 

For  operations  previous  to  1881,  see  Mbrrimag  Rivsr. 

18S1- 8*2.  30,:^  tons  rabble-stone  placed  in  jetty,  extendin/^  the  same  a  dtstauce  of 
1,200  feet,  '82,  509. 

188'i-'83.  17,r900  tons  rubble-stone  placed  in  work,  extending  the  dike  340  feet:  817 
linear  feet  of  diking  completed  across  ''the  basin;"  S)7  linear  feet  of  sheet- 
piling  coustructed  in  south  jetty  shore  extension  at  Plumb  bland,  ^3,  434. 

1883>'84.  Dike  across  basin  at  Plumb  Island  completed  with  exceptioD  of  oentral 
portions;  stone  extension  of  Smith  Jetty  at  Plumb  Island  completed  andj|etty 
finished  to  1,077  feet ;  468  linear  feet  catch-sand  fence  bnilt,  ^84,  494. 

18d4-'85.  33,008  tons  rubble  placed  ih  work  extending  north  jetty  cove  3,640  linear 
feet,  and  south  jetty  cove  1,300  linear  feet,  '85,  494. 

i8^-'86.  North  jetty  cove  extended  35  feet ;  south  jetty  leveled  np  throughout  its 
length  :  540  linear  feet  oatch-eand  fence  built,  '86,  558. 

188t)-'87.  8b0  linear  feet  of  pile-dike  built ;  7,937  tons  stone  dellvared  in  extension 
of  north  jetty,  '87,  490. 

Physical  Cliaracteristlcs, 

Decrease  in  width  of  bar  since  commencement  of  jetties,  '85,  496.  Comparieon  of 
gorge  and  discharge  sections  from  various  sorveys,  '85,  496.  Discharge  of 
river,  '87,  491. 

Projects. 

From  18!:^  to  1834,  inclusive,  |60,366  were  appropriated  for  the  removal  of  a  sand- 
bar at  the  mouth  of  the  Merrimao  River  and  for  the  oonstrnotion  of  a  break- 
water. 

By  Lieut.  Col.  Thom,  1880,  for  secnring  a  constant  depth  of  17  feet  across  bar  at 
mean  low  water  by  construction  of  two  converging  rubble-stone  jetties,  ex- 
tending from  Salisbury  Bend  and  Plumb  Island ;  also  stone  protection  at  Plnmb 
Island.  Estimated  cost,  $365,000,  '81,  502,  509,  511.  Recommended  by  Board 
of  Engineers,  '81,  505.    Concurred  in  by  Chief  of  Engineers,  '81,  505. 

In  1881  a  dike  closing  Plumb  Island  Basin  was  proposed,  increasing  the  cost  of  the 
project  to  $375,000,  '84,  494. 

In  18b3  the  project  was  modified  by  changing  the  direction  of  south  jetty  sad 
substituting  for  the  apron  beacn  protection  a  sand  catch  in  rear  and  ia  pro- 
longation of  south  jetty,  '83,  437;  '86,  60;  '87,  490. 
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NE^TBUBirPOBT  HARBOR^  MASS.— CoDiiaued. 

Sorveys*   . 

Of  area  from  goree  between  Salisbury  Point  to  Plumb  Islaud,  to  Jetties,  and  in  front 

of  Jetties  to  IG-foot  curve,  '86^  559. 
Of  outer  bar  and  harbor  entrance,  1880,  '81,501. 
Maps. 
'81,  502 ;  '83,  438 ;  '84,  496 ;  '85,  494 ;  '86,  558 ;  '87,  492. 


IVfiW  CASTLE,  DEL«~IcE-HARBOB  at. 

(Continued  from  Vol.  I,  p.  362.) 
Appropilail#ii0« 

18;flS-'79 $211,468.99 

1880 3,000.00, '80,585. 

1881 20, 000. 00, '81,  768 

1884 2, 000. 00, '84,  816. 

1886 5,000.00.  '86,  859. 

Total 241.468.99 

1888 7,500.00,  act  of  August  11,  1888. 

List  of  appropriations,  '86,  859;  '87,  830. 
Contracts* 
1880.  American  Dredging  Company,  for  dredging,  at  15  cents  per  cubic  yard,  '80, 

585. 
1882.  F.  Pidgeon,  jr.,  for  ice-pier  construction,  '82,  756. 

1887.  National  Dredging  Company,  for  dredging,  at  12  cents  per  cubic  yard,  '87, 
829. 
Siiffineers. 
Chibf  of  Enoineebs. 
Reports,  '80,  94;  '81,  121;  '82,  120;  '83,  119;  '84,  128;  '85, 128;  '86,  125;  '87, 
88. 
£noinssb8  in  Charge. 
Col.  J.  N.  Macomb,  1877-'82.    Reports,  '80,  584 ;  '81,  768. 
Capt.  W.  Lndlow,  1882-'83.    Report.  '82,  755. 
Lieut.  Col.  G.  Weit^el,  1883-'84.    Report,  '83,  617. 
UBi.  W.  U.  Heuer,  1884-'85.     Report,  '84,  816. 

W.  F.  Smith,  U.  S.  Agent,  1885-'—.    Reports,  '85,  872;  '86,  858;  '87,  829. 
Assistant. 
W.P.Smith.    Reports, '85,  874. 
Operaiions. 
l879-'80.  17,000  cubic  yards  material  dredged ;  old  wreck  near  Pier  *'  H  "  removed; 
100  cubic  yards  riprap  placed  along  outer  face  of  outer  pier;  repairs  to  piers, 
'80  584. 
1880-'81.  No  operations,  '81.  768. 

1881-'82.  Crib- work  construction  under  contract  nearly  completed,  '82,  756. 
1882  '83.  Work  in  accordance  with  project  completed,  '83,  618. 
1886-'87.  30,015  cubic  yards  material  dredged  and  piers  repaired  and  riprapped, 
'87,  829. 
Pnijecifl* 
By  Col.  Macomb,  1881,  for  construction  of  one  additional  pier  and  dredging.    Es- 
timated cost,  123,000,  '81,  768. 
By  W.  F.  Smith,  1884,  for  removal  and  reconstruction  of  Pier  "  H,"  repairs  to  Pier 
<'K,"  and  dredging.    Estimated  cost,  $20,600,  '86,  875,  876;  '86,  126. 
Hnnrejn* 
Maps. 
'87, 830. 


NEW  HABBOB9  IND.— EXABflNATION  OF  RIVER  IN  VICINITY  OF. 

Engineers.     • 

Chief  of  Engineers. 

Report,  '85,  284. 
Enoinbbr  in  Charok. 

Lieut.  Col.  W.  jS.  Merrill.    Report,  '85,  1829. 
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Eiii^ineers— -Continued.  • 

G.  W.  GoetliaU.    Report,  '85,  1»29. 
Plans. 

In  1884  Col.  Merrill  did  not  consider  the  locality  worthy  of  improvement,  '85, 1829. 

Examination  ordered  by  act  of  Jnly  5,  1884.    Made  under  direction  of  Lieat.-  CoL 
Merrill,  '85,  1829. 


BfCW  HAT£1V«  COBflV*— CoNBTRUCTiON  of  drbakwatbr  at. 

■ 
Appropriations. 

1879 $30,000 

1880 30, 000, '80,  449. 

1881 <iO,00(»,  '81,595. 

1882 60,000,  '82,612. 

1884 40,000,  '84,648. 

1886 75,  OOU, '86,  640. 

Total 295,000 

1880 75, 000,  act  of  Augnst  11,  1888. 

Statement  of  appropriations,  '87,  603. 

Commerce. 

Commerce  of  the  sound,  '81,  597. 
Contracts. 

1880.  F.  U.  Smith,  riprap  granite,  89  cents  per  ton,  '80,  455.    J.  Beattie,  riprap 

granite,  at  81  cents  per  ton,  '81,  596.    Arnold  &.  Stevens,  riprap  granite,  at 
^  cents  per  ton,  '81,  596. 

1881.  J.  P.  Stanton,  riprap  granite,  at  $1.13  per  ton,  '82,  612. 

18H2.  F.  K.  Ballou,  for  breakwater  construction,  at  |1.14  per  ton,  '83,  516.    J.  A. 

Bonker,  riprap,  at  SI.  15  per  ton,  '83,  516. 
1S8().  T.  J.  Allen,  for  granite  riprap,  at  $1.12  per  ton,  '87,  604. 
Euf^neers. 
Chief  of  Enginbers. 

Reportfl, '80, 78, 449 ;  '81,92;  '82,  92;  '83,89;  '84,  95;  '85,  84;  '86,  84;  '87,47. 
Board  of  Engine rrs. 
Convened  at  New  York  November  29,  1879,  to  report  upon  projects  submitted  by 
Mi^.  Barlow  for  a  breakwater  at  entrance  to  New  Haven  Harbor,  Conn.    Be- 
port,  '80,  450.    (Cols.  Tower  and  Newton  and  Mi^.  Abbot.) 
Engineers  in  Charge. 
Maj.  J.  W.  Barlow,  1875-'fi3.     Reports,  '80,  448,  452;  '81,  594;  '82,  611. 
Lieut.  Col.  W.  McFariaud,  188:V-'86.    Reports,  '83,  514 ;  '84,  647 ;  '85,  646. 
Lieut.  Col.  D.  C.  Houston,  1886-'—.    Reports,  '86,  639 ;  '87,  602. 

Ass  1 8TANT 

H.  B.  Gorham.    Reports,  '80,  456;  '81,  596;  '82,  613. 
Operations. 

Iti79-'d0.  5,976  tons  granite  riprap  placed  in  breakwater,  extending  it  70  feet,  '81, 

594. 
1880-'81.  64,392  tons  granite  riprap  delivered  and  620  linear  feet  of  breakwater  built, 

'81,  594. 
1881-^82.  49,500  tons  riprap  granite  delivered  and  breakwater  extended  535  feet, 

1882-'83.  i:i,097  tons  riprap  delivered,  adding  153  feet  to  the  breakwater,  '83,  515. 
188 J- H4.  34,903  tons  rijirap  delivered  and  439  linear  feet  of  breakwater  built,  '84, 

647. 
1884-'{^5.  28,006  tons  riprap  delivered  and  330  linear  feet  of  breakwater  built,  '85, 

647. 
1885-^86.  No  operations,  '86,  639. 
1886-'87.  22,643  tons  of  granite  delivered  in  east  breakwater,  extending  the  same 

265  feet,  '87,  603. 

Plans. 

By  Maj.  Barlow,  1879,  for  four  different  sites  for  a  breakwater,  '80,  452-455.  ~  Con- 
sidered by  Board  of  Engineers^  1879,  '80,  450.    See  Pbojbct0. 
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NElVr  H4TE1V  BREJlK^ITATEB,  CONN.-ContinuedL 

Projects.    . 

By  Board  of  Eiif^ineers,  1879,  for  formation  of  a  harbor  of  refuge  for  Tosaels  of  20 
feetdraaght  by  coDstnictioD  of  twt»  break  waters  of  riprap  jn'aiiite,  one  extending 
from  Southwest  Ledge  in  a  northeasterly  direction  to  Quixe's  Led  ge,  a  distance 
of  3,300  feet,  the  average  height  being  32  feet.  The  ocher  beginning  at  Lnding- 
ton'B  Rock  with  a  westerly  direction  and  a  lengtli  qf  4,200  feet,  and  average 
height  of  28  feet;  width  at  the  top,  12  feet;  height  above  high-water  plane, 
6  feet.  Total  estimated  cost  of  East  and  West  breakwaters^  $1^311,13^,  '80^  448- 
450 ;  '87,  602. 
Surveys. 

Maps. 
'82,610;  '84/646. 


niBVf  HATEIV  HABAOR,  C01iriir.--lMPRoyBMENT  or. 

CContinued  from  Vol.  I,  p.  3G3.) 

Approprlatioiis* 

ld52-'7i> $171,000 

1880 15,000, '80.  445. 

1881 15,000,  '81,593. 

1882 30,000,  '82,  609. 

1884 10,000,  '84,646. 

1886 20,000,  '86,  637. 

Total 261,000 

1888 15,000,  act  of  Angnst  11, 1888. 

Statement  of  appropriations,  '82,  609;  '87,  600. 
Contracts. 

1879.  U.  N.  ds  A.  J.  Beardsley,  for  dredging,  at  9{  cents  per  onbio  yard,  '80,  446. 

1880.  Morris  &  Cnmmlngs,  for  dredging,  at  12^  cents  per  cnbic  yard,  '81,  593. 

1881.  H.  N.  &  A.  J.  Beanisley,  for  dredging,  at  11^  cents  per  onbio  yard,  '82,  609. 

1882.  D.  y.  Howell,  riprap  dike,  at  |1.37  per  ton,  '83,  514.    A.  M.  Newton,  pile 
and  stone  dike,  at  $21.83  per  linear  foot,  '83,  514. 

1885.  H.  Dn  Bois  &,  Sons,  for  dredging,  at  8^  cents  per  cubic  yard,  '86^  638. 

1886.  J.  Roddin,  for  extension  of  dike,  '87,  601. 

1887.  O.  J.  Conley,  for  riprap  dike  extension,  at  $1.03  per  ton,  '87,  601. 


•rs. 


Chief  of  Enginkkrb. 

Reports,  '80,  77;  '81,  91;  '82,  92;  '83,  88;  '84,  94;  '85,  83;  '86,  84;  '87,  46. 

ENGIXEBRS  in  CHA.RGE. 

Maj.  J.  W.  Barlow,  1875-'83.    Reports,  '80,  444 ;  '81,  591 ;  '82.  607. 
Lient.  Col.  W.  McFarland,  1883-'86.    Reports,  '83,  512;  '84,  645;  '85,  644. 
Lieut.  Col.  D.  C.  Houston,  1886-'—.    Reports,  '86,  636;  '87,  597. 
Assistant. 
W.  A.  Peck,  Report,  '80,  447. 
Operations. 
1879-'H0.  125,890  cnbic  yards  material  dredged  from  channel,  '80,  444. 
1880-'81.  129,110  cubic  yards  material  dredged  from  channel,  '81,  591. 
1881-82.  117,400  cubic  yards  material  dredged,  completing  a  16-foot  low-water 
channel,  with  a  width  of  from  440  feet  below  Long  Wharf  to  600  feet  at  bend 
opposite  the  same,  '82,  608. 
1882-'83.  1,575  tons  granite  delivered  and  600  linear  feet  dike  bnilt;  also  100  feet 

pile  dike  completed  and  350  feet  partially  completed,  '83,  512. 
18S3-'84.  2,094  tons  granite  delivered  and  6U4  linear  feet  riprap  dike  bnilt ;  damage 

to  latter  repaired  and  barrel  beacons  placed  on  channel  ends,  '84,  645. 
1884-'85.  No  operations.  '85,  645.  » 

1885-'86.  Old  piers  at  Tomlinson's  Bridge  and  portion  of  east  abutment  of  same  re- 
moved ;  64, 192  cnbic  yards  material  dredged  from  channel  area  above  and  below 
the  bridge,  '86,  636,  637. 
1886-'87.  Channel  arm  of  dike  extended  515  feet,  and  log  and  riprap  ice-breaker 
bnilt.  '87,  598. 
Physical  Cliaracterlstlcs. 
l>e0oriptioQ  of  New  £(avea  Eiarbor  and  {ts  8nrronndingS|  '86,  636^ 
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Pj-ojects. 

The  earliest  project  for  the  expenditure  of  the  appropriation  of  |6,000  in  186S 

seems  to  have  been  for  the  removal  of  Middle  Bock,  '66,  i,  7^  'S7,  which  was  in 

progress  in  l«()6-'67,  »67,  44,  451. 
The  proj-ct  of  1670  pruptised  the  formation  of  a  dredged  channel  13  feat  at  low 

water  np  to  the  city  wharves,  '71,  85,  769-775.     In  1871>  *7U,  75,  TT  the  project 

was  modified  so  as  to  provide  for  a  oliannel  16  feet  deep  above  Fort  Hale  Bar, 

'72,  861 ;  '75.  ii,  249-251 ;  '77,  212;  '79,  336. 
In  1879  it  was  jtroposed  to  iDcrease  the  depth  over  Fort  Hale  Bar  by  the  oonatmo- 

tion  of  a  dike  from  Sandy  Point,  '79,  338. 
From  1852-'8G,  inclusive,  $261,000  was  appropriated,  when  it  was  estimated  that 

180,000  would  be  required  to  complete  the  project,  '86,  637. 
In  1H87  the  estimates  for  Sandy  Point  dike  and  dredging  through  Fort  Hale  Bar 

were  revised ;  required  $93,000  to  complete  existing  project^  '87,  600. 

Surveys. 

Borings  made  in  bar  below  Fort  Hale,  1880,  '81,  592. 
Examination  of  channel,  1882,  '82,  60h. 
Maps. 
'82,  610;  '84,  646;  '85,  644. 


NE'W  liONDOnr  HARBOBy  €01VN«— iMPAOVEiacin'  or. 


jlppropriations* 

1880 $2,500,»'8O,  586. 

1^81 4,300,  '81,587. 

1882 9. 000, '82,  601. 

18S4 2,000,  '84,638. 

1886 i 2, 000, '86,  634. 

Total 19,800 

Coifttrncts. 

lr-80.  W.  Flannery,  for  dredging,  at  $1.87  per  cubic  yard,  '81,  588. 
1882.  J.  H.  Feuner,  for  dredging  and  removal  of  bowlders,  the  former  at  49  cents 
per  cubic  yard  and  the  latter  at  $5.50  per  ton.  '83,  507. 

1885.  £.  Brainard,  for  dredging,  at  39  cents  per  cubic  yard,  and  removal  of  bowlders 
at  $3.90  per  cubic  yard,  '85,  642. 

1886.  Ii.  M.  Payne,  for  dredging  sand,  at  40^  cents  per  cubic  yavd,  and  bowldon  at 
$3.98  per  cubic  yard,  '87,  586. 

Engrincers. 
Chief  of  En'otnebrs. 

Reports,  '81,  90;  '82,  90;  '83,  86;  '84,  92;  '86,  88;  '86,  83;  '87,  44. 
Enginkkrs  in  Uharuk. 
Mhj.  J.  W.  Barlow,  1881-'83.     Reports,  '81,  586;  '82,  600. 
Lieut.  Col.  W.  McFarland,  l883-'86.    Reports,  '83.  506;  '84,  638;  '85»  641. 
Lieut.  Col.  D.  C.  HousU>n,  18«6-'— .    Reports,  '86,  632;  '87,  585. 
Operalions. 
1880~'8l.  1,222  cubic  yards  material  dredged  from  shoal  east  of  railroad  wharf, '81, 

586. 
1881-'82.  1 40  tons  bowlders  and  6,619  cubic  yards  stone  and  sand  removed  from  siioali 

'82,  600. 
1882-'r  3  636  tons  bowlders  and  9,794  cubic  yards  sand  and  stone  removed,  '83, 506. 
18^^3-'84.  No  operations,  '84,  638. 

1884~'85.  2,725  cubic  yards  sand  and  gravel  dredged ;  132  cubic  yards  bowldctrs  re- 
moved, '85,  642. 
18a'>-'86.  No  operifctious,  -86,  633. 

1886-'87.  2,542  cubic  yards  sand  and  45  cubic  yards  bowlders  removed  from  shoal, 
'87,  586. 

Projects. 

By  Maj.  Barlow,  1878,  for  removal  of  sand  and  bowlder  shoal  in  New  London  Har- 
bor, lying  east  of  the  New  London  Northern  Railroad  wharf  to  a  depth  of  16 
feet  at  mean  low  water.  Estimated  cost  $6,800,  '78,  397.  Afterward  increased 
on  account  of  difficulty  in  excavation  to  ^,000,  '81,  586;  '86, 632,  633;  '87, 

585. 

Surveys. 

Maps. 
'65,  642. 

*From  Thamea  River  appropriatioii,  '80, 588 ;  '87,  686^ 
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NJB^r  OBIiEAlirS  KABBOR,    IjA.    (8m  Ug9SsaBvm  Kitsr  bbtwxxn 

MOUTH  OF  THB  OHIO  AND  HXAD  OF  THB  Pa66B8.) 


NEW  OBLEAH §•  JLA.— BBSAXWiTSB  at. 

(Contianed  from  YoL  I,  p.  966.) 

Comiiierce* 

Reqairemento  of,  '82,  1390, 1393. 

CHIBF  OF  EMaiKBBRS. 

Reporto,  'SO,  146;  '81,  197;  »B2, 193. 
Enouobbr  in  Charge. 
Maj.  A.  Stickney.    Report,  '82, 1390. 

H.  C.  OolliuB.    Report,  '82,  1391. 
Plans. 

By  Maj.  Stickney,  1882,  for  the  ooDstrnotion  of  a  breakwater  in  two  seotlons,  in 
front  of  new  canal  entrance,  and  in  front  of  Bayou  St.  John's  entrance.  Esti- 
mated cost,  $280,000,  '82,  1390. 

Private  and  Corporate  Work. 

Old  breakwater  built  in  1872  by  city  of  New  Orleans,  '82,  1390,  1392. 
Surveys. 
Ordered  by  act  of  March  3, 1679,  '80, 146.    Made  under  direction  of  Mai.  Stickney, 
1882, '82,  1390.  -v  ^> 


NEWPOBT  HABBOBt  €AL.    (See  also  San  Dneoo  Har3m>r,  Cax..) 
Survey  ordered  by  act  of  August  5',  1886,  '87,  320,  2433. 


If EWPOBT  HABBOB,  B.  I.— Improtemknt  of. 

(Continued  from  Vol.  I,  p.  366.) 

Appropriations. 

1873-79 $28,500 

1881 25,000,  '81,  563. 

1882 20,000, '82,  561. 

1884 20,000, '84,  624. 

1886 15, 000, '86,  608. 

Total 108.500 

1868 :..    12,000,  act  ofAogast  11, 1888. 

Contracts. 

1881.  H.  £.  Da  Bois,  for  dredging,  at  11  cents  per  cubic  yard,  '81,  568. 

1882.  E.  M.  Payu,  for  dredging,  at  19iiV  cents  per  cable  yard,  '82,  561.    J.  H,  Fen- 
ner,  for  dredging,  at  2H  cents  per  cubic  yard,  '83,  493. 

1884.  Hartford  Dredging  Company,  for  dredging,  at  19  cents  per  cubic  yard,  '85, 

604. 
1886.  Hartford  Dredging  Company,  for  dredging,  at  21}  cents  per  cubic  yard,  '87, 
557. 
Enf^ineers. 
Chisf  of  Engineers. 

Reports,  '81,  84;  '82,  84 ;  '83,  81 ;  '84,  87 ;  '85,  75;  '86,  75;  '87,  38. 
Engineers  in  Charge. 
Lieut.  Col.  G.  K.  Warren,  IdSl-'eS.    Reporto,  '81,  562;  '82,  560. 
Lieat.  Col.  G.  H.  Elliot,  18r»-'87.    Reports,  '83, 493 ;  '84, 623;  '85,  603;  '86,  606. 
Maj.  W.  R.  Livermore,  1887-'—.    Report,  *87,  664. 
Operations. 
1681-^82.  115,607  cable  yards  material  dredged  from  anchorage  area,  '82,  561. 
i882-'83.  130,395  cubic  yards  dredged  from  below  X^ong  W'harf  sad  troan  tpil  lOQtll 
of  Goat  Island,  '83,  493,  494. 
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Operations— Continued. 
I8ti3->d4.  No  operfttionty  '84,  624.         / 

1884-'85.  60^634  onbic  yards  dredged  from  Taiioos  points  in  the  ohannel,  '85,  604. 
1886*'86.  90,184  onbic  yards  dred&od  from  sonthern  harbor  entranoe,  '86, 607. 
1886-'87.  5^353  onbio  yards  dxedged,  '87,  556. 
Projects. 
By  Lient.  Col.  Warren,  1873,  and  modified  in  1868,  for  improvement  of  the  harbor 
by  dredging  the  southern  entrance  to  15  feet  at  mean  low  water,  and  widening 
the  same  to  a  line  drawn  ftom  the  dolpbin  which  marks  the  spit,  olearioff  the 
permanent  dock  at  Fort  Adams  by  100  leet ;  by  excavation  of  a  channel  750  feet 
wide  and  15  feet  deep  at  mean  low  watw  aronnd  and  to  the  eastward  of  tlw 
bnoy  marking  Goat  Island  8pit ;  by  excavation  of  anchorage  area  to  a  mesa 
low- water  depth  of  13  feet ;  also  for  excavation  of  a  10-foot  channel  south  to  a 
point  opposite  Gas  Company's  Wharf,  and  construction  of  jetties  on  western 
shoie  of  Goat  Island.    Estimated  cost,  137^3,  972,000,  '73,  964:  '82,  561.    Esti- 
mate of  revised  project  in  1802,  $132,000,  '82,  561 ;  '85,  603,  604 ;  '86,  606w 
8arveys« 
Maps. 
'84,624;  '85,604. 


BTEWPOBT  BIFBBf  FT*  G«    (See  Kbw  BsRinB  to  Bkaufobt,  N.  C,  iniard 

Lim  or  NAVxoATioir.) 


If BW  BITBB  AND  BEAVFOBT  HABBOB,  If .  €.— Watbr-wat  bs- 


(See  Bbauvobt  Habbob  and  Nbw  Sivbb,  K.  C.) 


NISW  BITBB,  If.  C— iMFBOVBMEiiT  or. 


Appr«priati#i 

1082 15,000, '83,  865. 

1884 5, 000,  *84.  1046. 

1886 10,000, '86^993. 

Total 20,000 

1888.... 3,000,  act  of  August  11, 188a 

GontratitB. 

1886.  R.  Moore,  for  dredging,  at  25  cents  per  cnhic  yard,  '86,  992.    B.  HoorCi  for 
dredging,  at  28^  cents  per  cnbic  yard,  '87,  1041. 
Engineers. 
Crikv  of  Enginbbbs. 

Reports,  '81,  168;  '82,  163;  '83, 169;  '84,  174;  '85, 169;  '86, 165;  '87,  129. 
Emoinbers  in  Cuaboe. 
Capt.  J.  Meroor,  1881>'84.    Reports,  '82,  1117;  '83, 865. 
Gapt.  F.  A.  Hinman,  1884-^85.    Report,  '84, 1046. 
Capt.  W.  H.  Bixby,  1885-'—.    Reports,  '85, 1062;  '86,  991 ;  '87, 1039. 
Assistants. 
J.  P.  Darling.    Report,  '82,  1118. 
E.  D.  Thompson,    tfeport,  '87,  1041. 
Operations. 
1885-'d6.  34,991  cnbic  yards  material  dredged  ftom  ont  througli  marsh  at  Cedar 

Bnsh  Cove,  '86,  9Se. 
1886-'87.  No  operations,  '87,  1040. 
Projects. 
By  Capt.  Herour,  1882,  for  excavation  of  a  channel  7,000  tdet  long,  150  feet  wide, 
and  5  feet  deep  at  mean  lonv  -water  through  the  oar  at  New  Siver  Inlet,  eon* 
neoting  the  upper  river  with  the  ocean.    Estimated  cost,  |40,000,  '88, 1117. 
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Projects —Conti  naed. 
In  1865  the  location  of  the  hitherto  proposed  channel  was  slightly  changed,  '85| 
1082  J  »87,  1040. 

Sarve;rs* 

Examination  ordered  by  act  of  March  3, 18  81.    Made,  1882,  under  direction  of  Capt. 
Meronr,  '82,  1117. 


niEMT  BI¥£R,  YA.  AND  MT.  ¥A.— liiPBOVSMBMT  of. 

(Continued  from  Vol.  I,  p.  367.) 
Appropriations. 

1876-'79 $42,000 

1680 24,000,  '80,  677. 

1881 24,000,  '81,909. 

1882 12,000,  '82,  919. 

1886 10,000, '86,  1600. 

Total 112,000 

Engineers. 

Chief  of  Knoinesrs. 
Reports,  '80.  107;  '81,  144:  '82, 140;  '83,144;  '84,  149;  '85,  287;  '86,281;  87, 
251. 
Engineer  in  Charge. 
Col.  W.  P.  Craighiil,  1873-'—.    Reports,  '80,  676;  '81,  904,  909;  '82,  912;  '83, 
699;  '84,  928;  '85,  1859;  '86,  1599;  '87,  1925. 

W.  P.  Smith.    Reports,  '80, 678;  '81, 904  ;  '82,  912;  '83, 700;  '86, 1600;  '87, 1926, 
Capt.  T.  Turtle.    Report,  '83,  704. 
Operations. 
History  of  operations,  '80,  676. 
1879-'db.  Channel  50  feet  wide  and  2  feet  deep  at  low  water  excavated  from  Blue 

Stone  River  to  War  Ford  Shoals,  '80,  678. 
1880-'81.  Channel  50  feet  wide  and  2  foet  deep  at  low  water  excavated  from  Hinton 

Landing  to  Harvey's  Falls,  a  distance  of  18  miles,  '81,  907. 
1881-'82.  Channel  of  above  dimensions  excavated  for  a  distance  of  26  miles;  also 

2i  miles  of  wiug-dam  and  trainlug-wall  built,  '82,  913-918.' 
1882-83.  2,000  cubic  yards  rock  and  gravel  removed,  forming  a  channel  of  former 

dimensions  for  a  distance  of  8  miles,  '83,  702,  703. 
1883-^85.  No  operations,  '84,  928 ;  '85.  1859. 
1885-'86.  1,371  cubic  yards  material  dredged  in  continuation  of  channel  already 

formed;  1,863  linear  feet  of  wing-dams  and  sustaining- walls  built,  '86^  1600. 
1886-'87.  No  operations,  '87, 1926. 
Projects. 
The  project  of  1877  proposed  an  improvement  from  the  mouth  of  Greenbrier  River 

to  Lead  Mines  for  keel-boat  navigation  to  depth  of  2  feet  and  width  of  30  feet. 

Estimated  cost,  f  156,160,  '77,  3.^)2;  '79,  530,  532. 
In  1880,  |66,000  having  been  appropriated  since  1876,  the  projject  was  modified  so  as 

to  embrace  that  part  of  the  river  between  mouth  of  Wilson's  River  and  Lead 

Mines,  at  an  estimated  cost  of  $205,000,  '80,  677. 


NEW  RO€H£LLE  HARBOR,  N.  IT.—Impbovshient  of. 

(Continued  ftom  Vol.  t,  p.  368.) 
Appropriations* 

1881 J20,000, '81,  644. 

1882 15,000, '82,  667. 

[Balance  to  be  applied  as  per  project  of  1881 ;  act  of  August  11, 1888.] 
StAtement  of  appropriations,  '87,  627. 
contracts. 
1861.  £.  R.  Seward,  for  dredging  and  rook  removal,  '82,  668. 
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NEW  ROCHfil^Li:  K4BBOR,  M.  T.--Contiiia«d. 
Engineers* 

CHISF  of  ENaiNXBRS. 

BeporU,'80,H5;  '81,106;  '82,105;  '83^98;  '84,105;  '85,88;  '86,89;  '87,53. 

EMOINKKB8  IN  ChaROS. 

Col.  J.  Newton,  l»80-'84.    Reports,  '81,  643;  '82,  666;  '83,  547. 
Capt.  J.  Meroar,  1884-'85.    Report,  '84.  709. 
Lieot.  Col.  W.  McFarlsDd,  1885-'86.    Report.  '85,  661. 
Lieat.  Col.  D.  C.  Houston,  1886-'-^.    Reports,  '86^  654;  '87,  626. 
Assistants. 
R.  H.  Talcot.    Report,  '81,  645. 
Lieut.  G.  McC.  Derby.    Report,  '84,711. 

Operations. 

1881-02.  Channel  100  feet  wide,  6  feet  deep,  iriid  1,500  feet  long  dredged  around 
Glen  Island, '82,666. 

1882-'83.  No  operations,  '83,547. 

1883-'84.  Removal  of  "Coming  Rook"  to  a  least  depth  of  12  feet  at  mean  low 
water  completed,  '84,710. 

1884-'87.  No  operations, '85,660;  '86,654;  '87,626. 
Projects. 

By  Col.  Newton,  1881,  for  excaYation  of  a  channel  100  feet  wide  and  8  feet  deep  at 
mean  low  water  around  south  end  of  Glen  Island ;  also  formation  of  approaches 
to  Glen  Island  and  Flat  Island  by  removal  of  '* Coming  Rock"  to  12  feet  and 
rock  ''C"  to  a  depth  of  9  feet  low  water,  and  the  removal  ofpart  of  a  reef  at 
the  entrance  of  the  dredged  channel.  Estimated  cost,  f40,8&,  '81,  645;  '86, 
654; '87,626. 
Sunrejrs. 

Ordered  by  act  of  June  14, 1880.    Made,  1881,  under  direction  of  Col.  Newton,  '81, 
644. 

Examination  of  channel  dredged  in  1S81,  '86^  654. 

Maps. 
'82,  654,  666. 


NEWTON  CREEK,  M.  J.— Examination  op. 

Engineers. 

Chikt  of  Enoineers. 

Reports,  '81,  129 ;  '82,  126 ;  '84,  139. 
Engineer  in  Charqe. 
Capt.  W.  Lndlow.    Report,  '82,  805. 
Plans. 
In  1882  Capt.  Ludlow  considered  that  on  account  of  the  permanent  bridges  near 
the  mouth,  no  improvement  of  the  stream  could  be  attempted,  '82,  805. 
Surveys. 
Examination  ordered  by  act  of  March  3, 1881.   Made  under  direction  of  Capt.  Lud- 
low, '82,  805. 


NEHTTOWIV  CREEK,  If.  IT.— Improvement  of. 

(Continued  fh>m  Vol.  I,  p.  368.) 

Appropriations. 

1880 $10,000,  '80,510. 

1882 15,000,  '82,  663. 

1884 20,000,  '84,  727. 

1886 37,500,  '86,  719. 

Total 82,500 

1888 25,000,  act  of  AugnsdU,  1888. 

Statement  of  appropriations,  '87,  7^}. 
Commeree. 

Large  trade  in  oil,  '80,  510, 
Value  of,  '83,  562. 
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Contracts* 

1^0.  W.  Flannery,  for  dredging,  at  43  cents  per  cnbic  yard,  '81,  640. 

1883.  H.  N.  &  A.  J.  Beardsley,  for  dredging,  at  27  eent«  per  cobio  yard,  'SS,  563. 

1864.  Atlantic  Dredging  Company,  for  dredging,  at  23^  cents  per  onbio  yard,  '85, 

fNNf. 

1887.  Morris  &.  Cnmmings  Dredging  Company,  for  dredging,  at  32  cents  and  34| 
cents  per  cubic  yard,  '87,  702. 
Eiiffineers* 

CUIKF  OF  ENeiNBBRS. 

Reports, '80,  83;  '81,102;  '82,  103;  '83,  101;  '84,  107,  122;  '85,91;  '86,96; 
'87,  60. 

ENOINBBB8  IN  CHAROB. 

Col.  J.  Newton,  1879<'83.    Reports,  '80,  509;  '81,  638 ;  '82,  661. 
Lieat.  Col.  6.  L.  Gillespie,  1883-'8o.    Reports,  '83,  561 ;'  '84,  726,  765. 
Lieat.  Col.  W.  McFarland,  1886-'—.    Reports,  '85,  668;  '86,  717;  '87,  699. 
Assistant. 
A.  Doerflinger.    Report,  '84,  767. 
Operations. 
1880-'81.  Channel  60  feet  wide  and  18  feet  deep  dredged  from  month  of  creek  to 

Vernon  avenne,  '81,  638. 
1881-^82.  No  operations,  '82,  662. 

1882-'83.  52,005  cnbic  yards  material  dredged  &om  channel  at  bridge,  '83,  561. 
1883-^84.  No  operations,  '84,  726. 

1884-^85.  51,468  cnbic  yards  material  dredged  from  the  channel,  '85,  669. 
1885-'86.  No  operations,  '86,  718. 
1886-'87.  24,675  cnbic  yards  material  dredged,  '87,  700. 
Projects* 
By  Col.  Newton,  1880,  for  improvement  of  the  creek  by  deepening  the  channel  to 
form  18  to  21  feet  low  water  and  200  feet  wide  fh>m  month  to  vemon  avenue. 
Estimated  cost,  $44,050,  '80.  511;  '81,  636;  '82,  662;  '86,  96. 
By  Lieut.  Col.  Gillespie,  1884,  for  improvement  of  creek  from  Vernon  Avenne 
Bridge  to  head  of  navigation  by  excavation  of  a  channel  from  125  to  150  feet 
wide  and  with  a  depth  of  18  feet  to  Central  Oil  Works,  15  feet  to  Queens 
County  Oil  Works,  12  feet  to  Nichol's  Chemical  Works,  and  10  feet  thence  to 
head  of  navigation.    Estimated  cost,  $211,519,  or  a  total  of  #255,569,  '84,  766 ; 
'8^  718;  '87,  699. 
Sarveys. 
Ordered  by  act  of  March  3, 1879.    Made,  1880,  under  direction  of  Col.  Newton,  '80, 

510. 
From  mouth  to  Metropolitan  avenue  ordered  by  act  of  August  21,  882.    Made,  1882, 

under  direction  or  MflJ.  Gillespie,  *84,  765. 
Maps. 
'85,  668. 


NEUr  irORK  HABBOB^lMPBOTiNG  Gbdnxt's  and  bcain  ship  ohankbls. 

(See,  also,  Buttermilk  Channel  and  Staten  Island  and  New  Jsrsbt  Channel.) 

Approprlatioos* 

1884.  Improving  Gedney's  Channel $200,000,  '85,  770. 

1886.  Improving  New  York  Harbor....    750, 000,  '86,  743. 

1888.  Improving  New  York  Harbor 380, 000,  act  of  August  11,  1888. 

Commerce, 
Necessity  for  improvement  of  channel,  '85,  770,  780;  '88,  728:  '87,  728,  729. 
Tonnage  and  draught  of  largest  steamers  entering  port  of  New  York,  '85,  778 ; 
'86,  728. 

Contracts* 

1885.  B.  Stone,  for  formation  of  channel  by  hydranlic  dredge,  *85,  767,  771.  Fail- 
ure of  method  employed,  '85,  768,  769;  '86,  731.  £.  Brainard,  for  dredging  at 
Gedney's  Channel,  at  54  cents  per  cubic  yard.  '85,  772 ;  '86,  731. 

1887.  Joseph  Edwards  Dredging  Company,  for  dredging  in  Gedney's  and  main 
channels,  at  the  rate  of  SS^  cents  per  cubic  yard,  '87,  722,  728,  733. 

Encroacliments* 
Illegal  tlninping  of  dredged  material  and  garbage,  '86,  728,  7.39;  '87,  724.     (See 
Legislation.) 
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Enirioeers. 

Chief  or  Enqinsbrs. 

BeporU,  '85, 113,  773;  '86,  SB ;  ,'87,  62. 
Board  of  £noi>*beb8. 
Couvened  at  New  York  November,  1880,  to  consider  plan  of  Mr.  H.  Knapp  for 
creating  permanent  channel  through  Sandy  Hook  Bar.    Report,  '81,  675.  (Cola 
Tower  and  Newton  and  Lieut.  Col.  Abbot.; 
Board  of  Engineers  of  1884  couvened  to  consider  the  improvement  of  channels 
of  entrance  to  New  York  Harbor  over  the  shoal  areas  across  Lower  Bay.    (See 
Plans  and  PROJScrrs.)     Report,  '85,  783.  (CoL  Doaue,  Lieut.  Cols..  Abbot 
and  Comstook.) 
Board  of  Engineers  of  1886  convened  to  consider  the  communication  of  the  com- 
mittee of  the  New  York  Chamber  of  Commerce  u|>on  the  subject  of  the  perma- 
nent improvement  of  the  sea  entrance  to  the  harbor  of  New  York.    Report,  'S?, 
731.     (C0I9.  Casey  and  Abbot,  Lieut.  Cols.  Comstock,  Houston,  and  McFar- 
land.) 
Engikeers  in  Charge. 
Lieut.  Col.  O.  L.  Gillespie,  1884-'85.     Report,  '85,  766. 
Lieut.  Col.  W.  McFarland,  1885.-'—.    Reports,  '86,  724 ;  '87,  717. 
Leffislatioo* 
Provisions  in  act  of  August  6,  1886,  relating  to  unlawful  disposal  of  garbage  and 
dredged  material,  '87,  725. 
Operations. 
1884-'85.  Efforts  to  deepen  Gedtiey's  Channel  by  hydraulic  dredge,  '85,  768,  769; 

'86  731 
188&-'86.  86,708  cubic  yards  removed  from  Gedney's  Channel,  '86, 100, 734 ;  '87, 719. 
18d6-'87.  217,161  cubic  yards  removed  from  Gedney's  Channel,  '87,  719. 
Plijrsical  Characteristics. 
Description  of  the  lower  bay,  '86,  724 ;  '87,  717. 
Changes  in  lower  bay  as  determined  by  comparative  surveys,  '85,  775,  784;  '86, 

726  729. 
Tidal  observations,  '85,777,  784  ;  '86,  727,  740. 
Character  of  bottom,  '86,  837, 739. 
Wave  action,  '86,  741. 
Plans. 
By  H.  Knapp,  for  creating  a  deep  and  permanent  channel  through  Sandy  Hook  Bar 
by  the  construction  of  an  artificial  bar  of  stone  located  outside  the  natural  bar, 
'81, 679-^85. 
Plan  considered  by  Board  of  Engineers,  1880,  which  concluded  that  the  proposed 

wall  will  not  improve  the  navigation  over  the  bar,  '81,  679. 
By  Lieut.  Col.  Gillespie,  1884,  for  the  formation  of  a  dredged  channel  through  main 
channel,  west  of  Flynn's  Knoll,  1,000  feet  wide  and  30  feet  deep  atm^ean  low 
water.  Estimated  cost,  |620,000,  '85,  779,  786. 
By  Board  of  Engineers,  1884,  to  give  30  feet  depth  at  mean  low  water  from  New 
York  to  the  ocean  by  the  construction  of  a  stone  dike  running  about  south- 
southeast  from  Coney  Island  probably  about  4  miles,  the  protection  of  the 
head  of  Sandy  Hook,  and  the  dredging  of  a  channel  30  feet  deep  from  the 
deeper  water  near  Sandy  Hook  to  deep  water  below  the  Narrows ;  also  the 
dredging  of  a  channel  1,000  feet  wide  and  28  feet  deep  through  the  shoal  west 
of  Flynn's  Knon,'85.  787 ;  '86,  730. 

Projects. 

By  Lieut.  Col.  Gillespie,  1884,  for  the  formation,  by  dredging,  of  a  channel  throufh 
the  shoal  in  the  west  end  of  Gedney's  Channel  4,000  feet  long,  1,000  feet  wide, 
and  30  feet  deep  at  mean  low  water,  '85,  777.  Recommended  for  approval  by 
Board  after  reducing  proposed  depth  of  channel  to  28  feet,  '85,  773,  787 ;  '86, 
730.    Approved  by  Secretary  of  War,  '85,  774. 

Successful  results  from  dredged  channel,  *87,  63,  720. 

The  act  of  August  5,  1886,  provides  for  the  formation  of  channels  30  feet  deep  at 
mean  low  water,  '87,  6:i,  718. 

The  Board  of  Engineei-s  of  1886  recommended  that  the  appropriation  of  t750.000 
made  in  1886  be  applied  wholly  in  Gedney's  and  the  main  ship  channels,  '07, 
720-733. 
Surveys. 

Of  part  of  lower  bay,  New  York  Harbor,  made  under  direction  of  Lieut.  Col. 
Gillespie,  1884,  '85,  766,  778. 

Comparison  with  previous  surveys,  *85,  775. 

Maph. 
Of  lower  bay,  '85,  778:  '86,  742. 
Of  Gedney's  Channel,  '86,  742. 
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NIAGARA  BIT£B— Examination  fbom  Youngstown  to  Lakk  Ontario. 

Enirineers. 

Chisv  of  Enoinsers. 

Report,  '85,  '35Q. 
Enoinkrr  in  Charge. 
Capt.  E.  Maguire.    Report,  '85,  2283. 
Plans* 
In  1884  Capt.  Magnire  comsidered  tbat  tlie  locality  was  net  worthy  of  improvement, 
'85. 2383. 
Surveys. 
Examination  ordered  by  act  of  Jnly  5,  1884.    Made  under  direction  of  Capt.  Ma- 
guire, '85,  2283. 

C  ' 

NIAGARA  RIVER  at  month  of  Tonawanda  Creek,  BT.  T.— Im- 

PROVEMKNT  OF. 

Appropriations. 

1881 |5, 000, '81,  2426. 

1882 1, 500, '82,  2437. 

1888 100,000,  act  of  August  11,  1888. 

Commerce. 

Importance  as  a  lumber  port,  '81,  2425. 
Contracts* 
1881.  E.  J.  Hingstons,  fur  dredging  mud,  clay,  and  gravel,  at  18,  20,  and  22  cents 
per  cubic  yard,  '81,  2426. 
Encroacliments. 
Protest  by  Tonawanda  Lumbermen's  Association  against  deposit  by  city  of  BufiUo 
of  dredged  material  below  city  water-works  cnb,  claiming  that  the  above  ma- 
terial conduced  to  the  shoaling  of  the  up-stream  channel,  '83, 1936,  1936. 
Cnirineers* 
Chief  of  Engineers. 
Reports,  '80, 233;  '81,  316,  320;  '82,  310;  '83,  318;  '84,  221 ;  '85,  346;  "Se,  341; 
'87,  306-308. 
Engineers  in  CBARGE.^ 


MfO 


Maj 

Capt.  j!^.  Magi 

Capt.  C.  F.  Palfrey,  1886.    '87,  2343. 
Capt.  F.  A.  Mahan,  188&-'— .    Report,  '87,  2366. 
Assistants 
F.  T.  Hampton.    Report,  '81,  2427. 
M.  Kingsley.    Reports,  '82,  2437 ;  '83,  1937,  1939. 
Operations. 
1881-'di.  24,740  cubic  yards  material  dredged  firom  bars  at  head  and  middle  of  Ton- 
awanda Island,  and  mouth  of  creek,  '82,  2436. 
1882~'86.  No  operations,  '83,  1935;  '84,  2131;  '85,  2268;  '86,  1884;  '87,  2366. 
Piiysical  Ciiaracteristics. 
l>escription  of  channel  and  its  obstructions,  '81,  2427. 

Projects. 

By  Mi^.  McFarland,  1881,  for  improvement  of  Tonawanda  Creek,  by  excavation  of 
bars  at  head  of  Tonawanda  Island,  mouth  of  creek  opposite  Smith  &.  Fassett's 
Dock,  and  cutting  off  point  at  mouth  of  Tonawanda  Creek.  Estimated  cost. 
115,000,  '81,  2429. 

Snrveys. 

Ordered  by  act  of  March  3, 1879.     Made,  1880,  under  direction  of  MaJ.  McFarland, 

'81, 2426. 
Examination  between  Black  Rock  and  Tonawanda  ordered  by  act  of  August  5, 1866, 

'87,  308. 
Maps. 
'81,  2426. 


FflAHrTIC  RRTER  AND  HARBOR,  CORTlf .-Examination  or. 

(Continued  firam  Vol.  I,  ^.  370.) 
Commerce. 

Justification  of  improvement,  '85,  711. 
Engineers. 

Chief  of  Engineers. 
Reports,  '85,  963. 
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NIANTIC  BITBB  ABW  HARBOR,  COlVlf.— Goatinaad. 

B  Dfflneers— Cod  tini^ . 
Enoikekr  in  ChabqIc. 
Lieat.  Col.  W.  McFarland.    Beport,  %5,  710. 
Plans. 
By  Lieat.  Col.  McFarland,  18P4,  for  the  formation  of  a  dredged  channel  100  feet 
wide  and  9  feet  deep  at  low  water  below  the  railroad  bridge.    Estimated  coat, 
14,000,  'as,  711. 
flnrveyrs. 
Examination  ordered  by  act  of  Jaly  5, 1884.    Made  nnder  the  direction  of  Lieat.  CoL 
MoFarland,  '85,  710. 


BTIOBBABA,  lirEBB.->S(7RVST  of. 
(See  MiBSOUBi  Biykr  between  Sio0x  City  and  Fort  Benton.) 


NI9H1JABOTANA  BIYEB,  IOWA— Survey  of. 

Bnffineers. 

Chief  of  Engineers. 

Reports,  '81,  230 ;  '82,  ^7 ;  '85,  257.  ' 

Engineer  in  Charge. 

MBi.  C.  B.  Snter.    Reports,  '82,  1736 ;  '85, 1643. 
Assibtant. 
J.  W.  Pearl.    Report,  '82,  1737. 
Physical  CharacterisUes* 

Description  of  riyer,  '82,  1737. 
Plans. 
In  1882  Mi^.  Sater  did  not  consider  that  the  Interests  of  navigation  are  conoemed 
in  the  desired  improvement,  '82, 1737 ;  '85, 1643. 
florveys. 
Ordered  by  acts  of  Jane  14,  1880,  and  Jaly  5,  1884.    Made  nnder  direction  of  Msj. 
Sater,  '82,  1736 ;  '85,  1643. 


BTOMIFII  CBEBK,  YA*~-Iuprovement  of. 
(Continned  from  Vol.  I,  p.  370.) 


Appropriations. 

I873-'7 


r9 923,500 

1880 5,000,  '80,  760. 

1881 2,000,  '81.  953. 

1882 2, 000, '82,  1015. 

Total 32,500 

1888 5,000,  act  of  August  11, 1888. 

Appropriations  prior  to  1880,  '80,  759. 
Contracts. 

1879.  G.  C.  Fobes  &  Co.,  for  dredgingr,  at  29f  cents  per  cubic  yard,  '80,  758. 

1880.  National  Dredging  Company,  for  dredging,  at  20  cents  per  cubic  yard,  '81, 
952. 

1881.  National  Dredging  Company,  for  dredging,  at  15f  cent«  per  cubic  yard,  '82, 

1014.  a 

1883.  H.  Birch,  for  dredging,  at  19  cents  per  cubic  yard,  *84,  983. 
Engineers. 
Chief  of  Enoinkess 
Reports,  '80,  113,  117;  '81, 153,  158;  '82, 147;  '83,  153;  '84,  155;  '85,  145;  '86^ 
141 ;  '87,  107. 
Engineer  in  Charge. 
8.  T.  Abert,  U.  S.  Agent,  1874-'—.    Reports,  '80,  757;  '81,  951,  964;  '82,  1012; 
•83,  799;  '84,  982;  'B5,  966;  '86,  903;  '87,  932. 


RIVERS  AND  HARBORS.  3S1 

FfOnilNI  CBEEK,  YA.-ConiiDiied. 

Operations. 

Hitttory  of  operations,  '80,  757;  '82,  1012.  • 

1H79>^80.  6,800  oablo  yards  material  dredged  from  bar  across  the  chaonel,  '80,  759. 

1880-^81.  21,271  oabio  yards  material  dredged  from  channel,  '81,  953. 

1881-^83.  10,002  cubic  yards  material  dredged  from  inside  channel,  '82,  1014. 

l882-'8a.  No  operations  for  lack  of  funds,  '83,  799. 

1883-'84.  8,996  cubic  yards  material  dredged  from  channel  near  Ice-Hoose  Point, 
'84  9c^ 

1884-'87.  No  operations  for  lack  of  funds,  '85,  967;  '86,  903;  '87,  932. 
Physical  Ciiaracteristics. 

Description  of  river  and  its  soundings,  '81,  954. 
Projects. 

The  project  of  1872  proposed  the  dredging  of  a  channel  through  the  bar  at  the 
mouth  of  the  creek  50  feet  wide  and  8  or  9  feet  deep,  from  Nomini  Bay  to 
White  Oak  Point,  '73, 75,  774. 

In  1879  it  was  modified  to  a  channel  width  of  150  feet,  '79,  606.  From  1878  to  1882, 
inclusive,  $32,500  was  appropriated. 

In  1885  it  was  proposed  to  increase  the  channel  width  to  200  feet,  dredge  a  train- 
ing channel,  and  sink  a  mattress  across  the  false  channel  nnder  White  Oak 
Point.    Estimated  cost,  f:)0,000,  '85,  966;  '87,  932. 

Sarveys. 

Ordered  by  act  of  June  14,  1880.    Made,  1881,  under  direction  of  S.  T.  Abert,  '81, 

954. 
Examination  of  channel  near  loe-Honse  Point,  1883,  '83,  799. 
Map8. 
'85,966. 


NOOTSACK  RIFEB.    (See  Skagit  River,  Waah.) 


NOBFOLK   HABBOR   TO    ATLANTIC    OCEAlf   SOUTH.     (See 

Water  Communication  from  Norfolk  to  Ocean.) 


NOBFOLK    HABBOB,  YA.,  and  the  approaches   thereto— Im- 
provement OF. 

(Contlnned  fh>ni  Vol.  I  p.  373.) 

Appropriations. 

l«76-'79 tl60,000 

1880 50.000,  '80,  817. 

1881 75, 000, '81,  988. 

1882 75,000,  '82, 1073. 

1884 25,000, '84,  1029. 

1884 •50,000, '85,  1018. 

1886 50,000,  '86,  962. 

1886 •137,500, '86,  957. 

Total 622,500 

1888 50,000,  actof  Angus 1 11,  1888. 

Appropriations  prior  to  1880,  '80,  817. 
Conamerce. 

Growth  of  Norfolk  commerce,  '85,  1009. 

Receipts  and  shipments  of  co.tton  for  1885,  '86,  953. 
Contracts. 

1879.  Morris  «&  Cumings  Dredging  Company,  for  dredging,  at  12^  cents  per  cnbio 
yard,  '80,  817. 

1880.  Pardessos  &  Anthony,  for  dredging,  at  9^  cents  per  cabic  yard,  '81,  988. 

1881.  T.  P.  Morgan,  for' dredging,  at  14  cents  per  cubic  yard,  '82,.  1071. 

1882.  National  Dredging  Company,  for  dredging,  at  17  cents  per  cubic  yard,  '83, 
840. 

*IiiiMorenieBt  of  Norfolc  Harbor  approach  and  navy-yanl.    ($10,000  appropriated  by  act  of  Angiut 

IX,  loSSt/ 


. 
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mORFOLK  HARBOR,  YA.-ContinQed. 

Contracts— CoDtinned. 

1884.  National  Dredging  Company,  for  dredging,  at  17^  cents  per  cpbic  yard^  '85, 
1010. 

1885.  S.  P.  Rom,  for  dredging  (Norfolk  Harbor  approach),  at  9  cents  per  cnbio  yard. 

1886.  Morris  &  Gainings  Dredging  Company,  for  dredging,  at  15^  cents  per  cnliic 
yard,  '87,  964.  E.  J.  Codd  &  Co.,  for  construction  of  steam^tender,  '87,  967. 
Morris  &  Camings  Dredging  Company,  for  dredging,  at  13  cents  per  cabic 
yard,  '87,  967. 

Chlef  of  Engineers. 
Heports,  '80, 118;  '81, 158;  '82, 154;  '83, 160;  '84, 163;  '85, 153, 154, 1018,  1019; 
'86,148,  149;  '87,  114,  115. 
Board  of  Enginbehs. 
Convened  at  Norfolk,  Va.,  September  2, 1884,  by  S.  O.  No.  110,  C.  of  £.,  to  consider 
a  project  for  improvement  of  the  approach  to  Norfolk  Harbor  and  United  States 
navy-yard.    Reports,  '85,  lO'iO,  1021.    (Lieut.  Col.  Craighill,  M^j.  Haina,  and 
Capt.  Hinman.) 
Report  of  U.  S.  Advisory  Board  upon  establishment  of  port- wardens'  lines  in  Nor- 
folk Harbor,  '85,  1026  (Commodore  Trnxtun,  Capt.  Mercnr,  and  C.  Boatelle), 
Convened  by  S.  O.  Nos.  110  and  137,  to  consider  the  construction  of  the  Pinners 
Point  dike.    Report,  '87,  974.    (Col.  Craighill,  Lient.  Col.  Hains,  and  Capt. 
Hinman.) 
Engineers  in  Charge. 
Capt.  C.  B.  Phillips,  1878-'81.    Reports,  '80,  815;  '81,  985. 
Capt.  J.  Mercnr,  1881 -'84.    Reports,  '81,985;  '82,  1070;  '83,  837;  '84,  1028. 
Capt.  F.  A.  Hinman,  1884-'—.    Reports,  '84,  1028 ;  '85,  1008,  1011,  1015,  1017, 
1026;  '86^  951,  956;  '87,  963,  969. 
Assistant. 
G.  H.  Elliot.    Report,  '80,  818. 
Operatioos. 
Operations  prior  to  1880,  '80,  815. 

1879-^80.  540,000  cubic  yards  material  dredged,  increasing  width  of  channel  from 
115  to  265  feet,  and  cutting  off  Portsmouth  Flats  to  a  depth  of  20  feet;  72,995 
cnbic  yards  material  dredged  from  channel  in  Western  Branch  Bar,  '80,  816, 
818. 
Id80-'81.  64,385  cubic  yards  material  dredged  and  150  scow  loads  of  debris  and  bal- 
last removed  from  vicinity  of  wharves  and  Portsmouth  Flats ;  236,816  cnbic 
yards  material  dredged  from  Western  Branch  and  Sewall's  Point  Bar,  '81,  9df\ 
1881-'82.  119,147  cubic  yards  material  dredged  from  Sewall's  Point  Bar ;  218,466, 
cubic  yards  material  dredged  from  East  and  South  branches  of  Elizabeth  River, 
and  from  Sewall's  Point  Bar,  '82,  1070,  1071. 
18^-'83.  118,191  cubic  yards  material  dredged  in  completion  of  Morgan's  contract ; 
424,010  cubic  yards  material  removed  from  bar  opposite  Sewall's  Point  and 
Eastern  Branch,  '83,  838,  839. 
1883^84.  137,752  cubic  yards  material  dredged  from  South  Pass,  Eastern  Branch, 

and  vicinity  of  Town  Point,  '84, 1028. 
1884-'85.  116,399  cnbic  yards  material  dredged  from  Eastern  and  Sonthem  branches, 

'85,  1008. 
188n-'86.  469,944  cubic  yards  material  dredged  from  Elizabeth  River  channel  (Nor- 
folk Harbor  approach),  '86,  957. 
1886-'87.  265,570  cnbic  yards  dredged  from  Southern  Branch,  and  steam-tender 
built,  '87,  964.    179,992  cubic  yards  dredged  from  vicinity  of  Lambert  Point 
Light,  '87,  969. 

Projects. 

By  United  States  Advisory  Board,  1878,  for  excavation  of  a  channel  25  feet  dtop  at 
mean  low  water,  and  500  feei;  wide,  from  the  deep  water  of  Hampton  Roads  to 
Norfolk  Harbor,  and  to  the  Gosport  navy-yard  above  on  Sonthem  Branch  of 
the  Elizabeth  River;  also  for  improvement  of  the  harbor  proper  by  dredging 
at  mouth  of  Eastern  Branch,  and  by  dredging  off  the  fore-slopes  of  Portsmoath 
and  Berkley  flats.    Estimated  cost,  $378,000,  *78,  73,  518;  '79,  673;  '80,  815. 

From  1876  to  1884,  inclusive,  $225,000  was  appropriated  for  this  work. 

In  1885  the  project  was  revised  so  as  to  secure  a  channel  25  feet  deep  at  low  wat«T 
and  500  feet  wide  by  dredging  from  deep  water  at  Hampton  Roads  to  Norfolk 
and  the  navy-yard  on  the  Southern  Branch ;  also  a  channel  on  the  Eastern 
Branch  22  feet  deep  and  300  feet  wide  at  the  Norfolk  and  Western  Railroad 
Bridge,  increasing  to  700  feet  at  its  mouth.  A  bulkhead  3,000  feet  in  length, 
bonnding  Berkley  Flats,  would  be  built  to  receive  the  dredged  material  and 
maintain  the  dredged  channel.    Estimated  cost,  $507,744,  '85,  155, 1016. 
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BTORFOJLK  HARBOR,  YA.^Contixia«d. 

Operatlonft— Contioned. 
By  Capt.  HiDman,  lSf&,  for  improvement  of  approach  to  Norfolk  Harbor  aad  United 
States  navy.yard,  by  advancing  port-wardens'  line  from  Point  Norfolk  to  Lam- 
bert's Point,  to  12-foot  curve  by  oonstmcting  4,000  linear  feet  of  diking  and 
dredging  channel  to  25  feet  mean  low  water.    Estimated  cost,  |2d5,600,  '85, 
1026. 
The  Board  of  Engineers  of  1867  considered  that  the  Pinner  Point  Dike  should  not 
be  built  until  the  port- wardens'  line  from  Lambert's  Point  becomes  an  actu- 
ality, '87,  974. 
Sanreys. 
Examination  of  channel  through  bar  at  Western  Branch  and  at  Portsmouth  Flats, 

1880/80,819. 
,1885.  Of  harbor  from  Point  Norfolk  to  United  States  navy-yard  on  Sonthecn 

Branch,  and  to  Campostella  Bridge  over  the  Eastern  Branch,  '85,  1006. 
Maps. 
Mouth  of  Elizabeth  River,  '80,  816. 
Portsmouth  Flats,  '80,  816. 
Elizabeth  River,  Eastern  Branch,  '82,  1072. 
Eastern  branch  of  harbor,  '85,  1008. 
Norfolk  Harbor  approach,  *85,  1026 ;  '87,  970. 
Southern  Branch,  '87,  966. 


BTORTHEAST  RIY£R,  MB.— Improvement  of. 

(Continued  from  Vol.  I,  p.  374.) 
Appropriations* 

lif72 .---.  $10,000 

1880 5, 600, '80,  622. 

Commerce. 

Information  as  to,  '81,  853. 
Contracts* 

l&-iO.  J.  Van  Patten,  for  dredging,  at  24  cents  per  cubic  yard,  '81,  853. 
EniTineers* 

Chief  of  Enohteers. 

Reports,  '80,  99;  '81,  130;  '82,  128;  '83,  132. 
Enoinebr  in  Charge. 
Lieut.  Col.  W.  P.  Craighill,  1872-'83.    Reports,  '80,  621 ;  '81, 852:  '82, 840 ;  ^83, 
666. 
Operations* 
1873-'80.  Operations  suspended,  '80,  621. 

1880-'81.  19,876  cubic  yards  material  dredged  from  the  channel,  '81,  852. 
1881-'82.  No  operations,  '82.  840. 
Projects. 
The  appropriation  of  f  10,000  in  1872  was  expended  in  dredging  a  channel  5  feet 

from  the  5-foot  curve  in  the  river  to  the  wharves.  '73,  71,  759. 
By  Lieut.  Col.  Craighill,  1880,  for  increasing  the  depth  of  the  existing  channel  from 
the  5-foot  curve  near  the  river's  month  to  the  wharf  at  Northeast,  to  6  feet  mean 
low  water ;  also  widening  the  same  to  75  feet  and  enlarging  the  turning-basin 
in  front  of  the  wharf.    Estimated  cost,  $5,500,  '80,  621. 
Surveys. 
Examination,  1880,  '80,  621. 


NORTH  FOBKEB  DEER  RIVER,  TENBT.    (See  Deer  River,  North 

AND  South  Forks-  or.) 


NORTH  LANHINO  RIVER,  VA.  ANH  N.  C.^-Improtement  of. 

(Continued  from  Vol.  I,  p.  375.) 
Appropriations, 

1879 $25,000 

1880 15,000,  '80,825. 

1881 7,500,  *81,  9%. 

1882 8, 000, '82,  1079. 

Total 55,500 
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NORTH  liANBIIVO  RITEB,  TA.  AND  N.  C-Continaed. 

Contracts* 

lfef79.  G.  H.  FerriB,  for  diMlging,  at  15}  o«nts  per  oabio  yard,  '80,  8S5. 
Bliffineen. 
Chibv  of  Enqinksrs. 
Reiiorts,  '80,  180;  '81,  160;  '82,  156;  '83, 166;  '84,  166;  '85,  156;  '86,  153;  '87, 
119. 
ENOINBKR8  IN  CHARGR. 

Capt.  C.  B.  Phillips,  lH7d-'81.    Reports,  '80,  834 ;  '81,  993. 

Capt.  J.  Mercar,  1881-'d4.    fieports,  '81,  993;  '82,  1078;  '83,  844. 

Capt.  F.  A.  Hininan,  1884-'—.    Reports,  '84,  1032;  '85,  1035;  '86^  960;  '87,  984. 

O.H.  Elliot.    Report, '80,  825. 
Oi»erations« 

1879-'80.  110,000  cabio  yards  material  dredged  fW>m  three  shoals  in  the  riyer; 
stumps,  logs,  and  similar  obstructions  removed,  '80,  824. 

1880-'81.  64,354  cnbic  yards  material  dredged  from  the  channel ;  removal  of  ob- 
structions continued,  '81,  994. 

1882-'83.  13,310  cnbic  yards  material  dredged  from  channel ;  removal  of  obstruc- 
tions, 720  stnmps,  trees,  etc.,  '82,  1079. 

18S:V-'H4.  7,011  logs,  stumps,  and  obstructions  removed  from  channel,  '84,  1092. 

1884-85.  497  logs  and  stnmps  removed ;  construction  of  combined  steam-hoister 
nud  pile>driver  commenced,  '85,  10:^. 

1885-'87.  No  operations,  '86^  962;  '87,  984. 
Projects. 

By  Capt.  Phillips,  1879,  for  the  formation  of  a  channel  80  feet  wide  at,  and  9  feet 
deep  above,  ordinary  stsge  of  water  for  its  entire  length  of  17  miles  by  straight- 
ening upper  river  at  abrupt  bends  b^  dredging  and  by  removal  of  stnmpe, 
snags,  and  similar  obstructions.  Estimated  cost,  ^,000,  '79,  691 ;  '80,  824. 
Mot  considered  susceptible  of  permanent  improvement,  '86,  153. 
Surveys. 

Examination,  1885,  *85.  1035. 


NORTH  RIYER  BAR,  CURRITVCK  SOUND  AND  COANIOK 
BAY.  N.  €.  (See  Currituck  Sound,  Coanjok  Bay,  and  North  Ritbr 
Bar,  N.  C.) 


NORTH  RIYER,  MIC H.-— Examination  of,  bbtwxen  Essbz  and  Kobth 

BRIDOKS. 

EniTlneers. 

Chikf  or  Enginekrs. 

Report,  '87,  294. 
Enginker  in  Charqe. 
Lieut.  Col.  O.  M.  Poe,  1886.    Report,  '87,  2271. 
Plans. 
Lieut,  (-ol.  Poe,  1886,  reports,  in  view  of  the  fact  that  the  whereabouts  of  the 
above  locality  could  not  be  ascertained,  that  the  same  is  unworthy  of  improve- 
ment, '87,  2271. 
Survejrs. 
Examination  onlered  by  act  of  August  5,  1886.    Made  under  direction  of  Lient. 
Col.  Poe,  '87^2271. 


NORTH  RIYER,  N.  Y.    (See  Hudson  River.) 


NORTH  AND  SOUTH  HERO  ISLANDS.  LAKE  CHAMPJLAIN. 

(See  Lake  Champlain.) 
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BTOBWAIiK  HABBOB,  CONlf .—iMFBOTXiOEirr  of. 

(Continaed  from  Vol.  I,  p.  375.) 
ApprepriaUoBS. 

mO-n^ $53,080 

1880 5, 000, '80,  466. 

1881 5, 000, '81,  610. 

1882 5, 000, '82,  623. 

1884 5, 000, '84,  654. 

1886 3, 000, '86,  651. 

Total 76,080 

1888 28, 000,  act  of  Angnst  11, 1888. 

Statement  of  appropriations,  '81,  610;  *82,  623;  '87,  617. 
Cominerce. 

Boaineas  of  Soat-h  Norwalk  requires  channel  of  greater  dimensions,  *84,  665. 

Cootract8« 

1879.  H.  N.  St  A.  J.  Beardsley,  for  dredging,  at  10,  11,  and  38  cents  per  cubic  yard, 
'80,  467. 

1880.  H.  N.  &  A.  J.  Beardsley,  for  dredging,  at  12  and  14  cents  per  cubic  yard,  'Ol, 
611. 

1881.  F.  Fidgeon,  jr.,  for  dredp^ing,  at  17  cents  per  cubic  yard,  '82,  623. 

1882.  J.  McDermott,  for  dredging,  at  18  cents  per  cubic  yard,  '83.  524. 

1885.  H.  N.  Beardsley,  for  dredging,  at  9|  cents  per  cubic  yard,  '85,  657. 

1886.  A.  J.  Beardsley  St  Son,  for  dredging,  at  11^  cents  per  cubic  yard,  '87,  618. 
Enirineers. 

Chibf  of  Enoinbkrs. 

Reports,  '80,  80;  '81,  05;  ^82,  96;  '83,  91;  '84,  97;  '85,  87;  '86,  88;  '87,  60. 
Enqinkers  in  Charok. 
Maj.  J.  W.  Barlow,  187&-^83.    Reports,  '80,  465 ;  '81.  .609 ;  '82,  622. 
Lieut.  Col.  W.  McFarland,  1883-'86.    Reports,  '83,  523 ;  '84,  654 ;  '85,  666. 
Lieut.  Col.  D.  C.  Houston,  1886-'—.    Reports,  '86,  649 ;  '87,  616. 
Operatloiis* 
1879-^80.  45,519  cubic  yards  material  dredged,  '80,  466. 
188a-'81.  38,083  cubic  yards  material  dredged,  '81,  609. 
1881-'82.  26,1.'>9  cubic  yards  material  dredged,  '82,  622. 
1882-^83.  25,003  cubic  yards  of  mud  and  shells  dredged,  '83,  583. 
1883-^84.  No  operations  from  lack  of  funds,  '84,  654. 
1884-85.  15,464  material  dredged  from  western  side  of  channel,  '85,  656. 
1885-'86.  34,824  cubic  yards  material  dredged,  '86,  650. 

1886-^87.  20,427  cubic  yards  material  dredged  from  channel  above  railroad  bridge, 
'87,  617. 
Physical  Characteristics* 

Situation  and  surroundings  of  Norwalk  Harbor,  '85,  666. 
Projects. 
The  project  of  1872  proposed  the  formation  of  a  channel  by  dredging  100  feet  wide 
and  6  feet  deep  from  the  mouth  of  the  river  to  the  Stone  Bridge  in  Norwalk  at 
an  estimated  cost  of  $34,000,  '72,  902. 
In  1881  the  project  was  modified  to  admit  of  a  depth  of  8  feet  below  South  Nor- 
walk, '81,  609.    From  1872  to  ]886,  inclusiye,  f 76,000  was  appropriated,  when, 
in  lw6.  it  was  estimated  that  $7,000  would  be  required  to  complete  project, 
'86,  e^A. 
Surveys* 
Norwalk  River,  '82,  622. 
Maps. 
Norwalk  Harbor,  '85,  656. 


NOTTOWAT  BIT£B,  TA.-Improvbment  of. 

(Continued  ftom  Vol.  I,  p.  376.) 

Appropriations. 

1880 $5, 000, '80,  823. 

1881 2,000,  '81,  993. 

Commerce. 

In^proyeoieiit  ^ot  foUowe4  b^  ^n^  iaoren^e  ia  commerce^  '93, 844 ;  '9$|  ISS^ 
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NOTTO^fTAT  RITEB,  TA.— Continaed. 
Enirfneers. 

ClIlBF  OF  £N0INKRR8. 

Reports,  '80,  119;  '81,  1()0;  '82,  156;  '83,  162;  '84,  165;  '85,  156;  '06,  151; 
'87,  121. 

ENOINRKR8  IN  CHARGE. 

Capt.  C.  B.  Phillipa,  1878-'8l.    Report,  '80,  823. 

Capt.  J.  Mercur,  lb81-'84.    Reportii,  '81,  092 ;  '82. 1077 ;  '83,  843. 

Capt.  F.  A.  Hiuiuao,  1884-'—.    Reports,  '84,  1031 ;  '85,  1033 ;  '86, 961 ;  '87,  968. 

Operations. 

1881-'82.  2,941  sDags,  logs,  and  similar  obstructions  removed  from  channel,  '82, 

1078. 
1882-'87.  No  operations,  '84,  1031 ;  '85,  103:^ ;  '86,  961 ;  '87, 988. 

Projects* 

By  Capt.  Phillips,  1878,  for  the  formation  of  a  channel  not  less  than  60  feet  wide 
and  9  feet  de<^p  from  the  month  to  railroad  bridge,  and  thence  to  Peter's  Bridge^ 
50  miles  abovts  the  mouth,  2  foi^t  deep  by  the  removal  of  logs,  snags,  and  sunken 
vessels.    Estimated  cost,  |9,000,  '79,  720,  722;  '80,  823. 

In  1887  Capt.  Hinman  considered  that  there  was  no  demand  for  the  completion  of 
the  project,  '87,  988. 
Sorveys. 

Examination,  1883,  '83,  844. 

Examination  of  lower  river,  '85,  1033. 


NOXIJBEE  RIVER,  IIII8S.— lAfPROvxMSMT  of. 
(Continued  from  Vol.  I,  p.  377.) 

Appropriations. 

18?^ $12,000, '80,  1093. 

1881 8,000, '81,  1214. 

1882 10,000,  '82,  1298. 

1884 7,500, '84,  1214. 

1886 7,500,  '86.  1203. 

Total 45,000 

1888 5.000,  act  of  August  11, 1888. 

8t>atement  of  appropriations,  '87,  13^19. 
Commerce. 
Estimated  value  of  commerce  to  be  benefited,  '81,  1214. 
Commencement  of  traffic  after  improvement,  '83,  1024. 
Enffineer^. 
Chirf  of  Enginrrrs. 
Reports, '80,  139,140;  '81,188;  '82,184;  '83,196;  '84,204;  '85,211;  '86,206; 
'87,  175. 
Enoimrrr  in  Charges. 
Mfg.  A.  N.  Damrell,  1879-^--.    Reports,  '80,  1092,  1093;  '81,  1212;  '82,  1896; 
•83,  1022 ;  '84, 1356 ;  '85,  1356 ;  '86, 1201 ;  '87,  1328. 
Assistant. 
J.  P.  Fresenins.    Report,  '80,  1093. 
Operations. 
1880-'81.  13,416  trees,  stumps,  and  logs  removed  from  channel,  carryinff  the  work 
of  improvement  over  38  miles  of  river;  one  snag  and  one  quarter  boat  built> 
•81,  1213. 
1881-'82.  13,416  snags,  logs,  trees,  and  other  obstructions  removed,  '82, 1896. 
1882-'83.  12,827  logs,  trees,  and  snags  removed,  '83,  1023. 
188:)-'84.  No  operations  for  lack  of  funds,  '84,  1212. 
1884-'85.  12,317  trees,  logs,  snags,  and  stumps  removed,  '85,  1357. 
1885-'d6.  5,188  trees,  stumps,  and  snags  removed,  making  55  miles  of  river  wholly, 

and  36  miles  partially  improved,  '86,  1202. 
1886-'87.    750  snags,  logs,  and  stumps  removed,  and  385  trees  cnt,  '87  1329. 
Piiysical  Cliaracteristics. 

('onditionof  river  aud  obstructions  therein,  '80,  1096. 
Plans. 
In  1887  Maj.  Damrell  did  not  consider  the  river  worthy  of  improvement  by  looks 
aud  dams,  '87, 1343. 


r      ' 
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NOXIJBEJB  RI¥ER,  MISS.— Continued. 

Projects 

By  Capt.  Damrell,  iHQQ,  for  improvement  of  river  from  Macon  to  its  month,  a  dis- 
tance of  69  miles,  by  removal  of  snags,  logs,  trees,  and  similar  obstrnotion^  io 
navigation.    Estimated  cost,  165,245,  '80, 1093 ;  *87,  1329, 1343. 
Surveys. 

Ordered  by  act  of  Marcb  3,  1879.    Made,  1880,  under  direction  of  Capt.  Damrell, 
'82,  1093. 

Examination  for  improvement  by  locks  and  dams  ordered  by  act  of  Angast  5,1886. 
Made  under  direction  of  M%j.  Damrell,  '87  1343. 

Maps. 
'84,  1212. 


OAKliABTD  HARBOR,  CAL.— Improyemeio-  of. 

(Continued  from  Vol.  I,  p.  377.) 

AppropriaUoiis* 

1874-'79 $415,000 

1880 60, 000, '80, 2231. 

1881 60, 000, '81, 2464. 

1882 200, 000, '82, 2529. 

1884 139, 600, '84, 2179. 

1886 60, 000, '86, 1910. 

Total 934,600 

1888 350, 000,  act  of  Aug ast  11, 1888. 

NoTK.— The  appropriation  of  $60,000  in  1879  stated  as  returned  to  the  Treasury,  '80, 
2229.    By  subsequent  statements  of  appropriations  it  does  not  appear  that  this 
occurred. 
Contracts. 

1880.  D.  Jordan,  for  jetty  construction,  '81, 2464. 

1881.  J.  Hackett,  for  dredging,  at  33  and  38  cents  per  cubic  yard,  '81, 2464.  Han- 
cock &,  Kelso,  for  jetty  construction,  '82,  2530. 

1882.  Lorenz  &  J.  Terkelson,  for  stone,  '82, 2530.  A.  W.  Yon  Schmidt,  for  dredg- 
ing, at  19i  cents  per  cubic  yard,  '83, 1963. 

1884.  E.  W.  Emerson,  for  jetty  construction.  '84, 2180.    T.  Williams,  for  dredging, 
at  43  cents  per  cubic  yard,  '85,  2330.    £.  J.  Lukens,  for  dredging,  at  12  cents 
per  cubic  yard,  '85, 2330. 
1886.  Von  Schmidt  &  McNee,  for  dredging,  at  16  cents  per  cubic  yard,  '87, 2423. 
Ensineers. 
Chijlv  ojf  Engineers. 

Reports,  '80, 234 ;  '81, 320 ;  '82,  314 ;  '83, 326 ;  '84,  330 ;  '85, 357 ;  '86, 350 ;  '87, 
317, 
Engineer  in  Charge. 
Col.  G.  H.  Mendell,  1875-'—.    Reports,  '80, 2229 ;  '81, 2461 ;  '82, 2527 ;  '83, 1961 : 
'84, 2177,  2183, 2185 ;  '85, 2327 ;  '86, 1907 ;  '87, 2420. 

L.  J.  Le  Conte.    Reports,  '83, 1963 ;  '84, 2180 ;  '85, 2330. 
Ijegal  Proceedlnffs* 

Opinion  of  Attorney-General  as  to  rights  of  United  States,  '81, 2462. 
l^efirislation* 

Provision  of  act  of  March  3, 1879,  requiring  release  to  title  of  certain  lands,  '80, 
2229. 
Operatioiis. 

History  of  work,  '86, 1907. 

1879-^80.  No  operations  in  consequence  of  failure  to  close  negotiations  with  Oakland 
Water-Front  Company,  '80, 2229. 

1880-'8] .  33,900  tons  stone  delivered  in  the  work,  raising  the  north  wall  to  high- 
water  mark  for  a  distance  of  5,700  feet,  and  south  wall  to  a  height  of  5  feet 
above  low  water  for  a  distance  of  9,300  feet ;  42,300  cubic  yards  material  dredged 
ftom  the  channel,  '81, 2462. 

1881-'82.  46,552  tons  stone  deUvered  in  jetties ;  243,735  cubic  yards  material  dredged 
from  the  channel,  '82,  2529. 

1882-'83.  32,351  tons  stone  delivered  in  the  jetties;  92,055  cubic  yards  material  ex- 
cavated from  channel-way  and  tidal  basin,  '83t  1965. 
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OAKLANl^  HARBOR,  €AI««— Continiied. 

Operalioiuk— Continued. 

l683-'84.  36,903  tons  Btone  delivored  and  iplaeed  in  Jettj ;  503,223  enbio  yuda  nute- 
rial  dreojEed  from  ohannel-way  and  tidal  baein,  '84, 2178. 

1884-^85.  16|D85  tons  stone  delivered  in  Jetties;  59,0199  cnbio  yards  material  dredged 
from  ship-cbannel,  and  30,047  cubic  yards  from  the  tidal  basin,  '85.2331. 

1885-'86.  698,312  cubic  yards  material  dredged  from  tidal  basin,  '86, 19M. 

1886-'87.  322,8(52  cubic  yards  material  dredged,  '87, 2420. 
Projects. 

By  Board  of  Engineers,  1874,  to  secure  a  sbip-ohannel  entrance  18  to  20  feet  deep  at 
low  water  by  the  construction  of  two  training- walls  extending  from  the  shoiv 
to  deep  water  in  San  Francisco  Bay,  the  formation  of  a  tidal  basin  at  the  head 
of  the  liar bor,  and  the  connection  by  a  canal  of  the  Oakland  Estuary  with  that 
of  San  Leandro  for  the  purpose  of  increasing  the  tidal  ba«in.  Estimated  cost, 
11,814,529,  '74,  U,  382,  383;  '86, 1907;  '87,  2419. 
Sarveys* 

Hydrographio  survey  of  entrance  and  vicinity,  '81,  2462. 

Examination  of  channel  between  the  jetties  and  in  front  of  Oakland,  '81, 2462. 

Hydrographio  survey  of  entrance,  '82, 2529. 


OAK  ORCHARR  HARROR,  If.  T.— Improvsmeht  of. 

(Continued  from  Vol.  I,  p.  378.) 

Appropiialions. 

k56-^9 $173,000 

1880 ^ 500. '80,  2206. 

1882 3, 000, '82,  2444. 

1884 5, 000, '84,  2136. 

1686 12,500, '86,  1886. 

Total 194,000 

1888 6, 000,  act  of  August  11,  1888. 

Appropriations  prior  to  1880,  '81,  2435. 
Ensrineers. 

Chief  of  Enginkers. 
Beports,  '80,  280;  '81,  317 ;  *82,  311 ;  '83,  319 ;  '84,  322 ;  'dS,  347 ;  '86, 342 ;  '67, 
307. 
Engineers  in  Charge. 
Lieut.  Col.  W.  McFarland,  1875-'83.    Reports,  '80,  2206 ;  '81,  2435;  '82,  2443. 
Lieut.  Col.  H.  M.  Robert,  1883-'85.    Reports.  '83,  1941 ;  '84,  2136. 
Capt.  E.  Maguire.  1885-'86.    Reports,  '85,  2270;  '86,  1886. 
Capt.  C.  F.  Palfrey,  1886,  '87,  2369. 
Capt.  F.  A.  Mahan,  1886-'—.    Report,  '87,  2369. 
Operations. 
1881-'82.  129  linear  feet  of  outer  part  of  east  pier  leveled  up,  filled,  and  redecked; 
Taoant  space  filled  with  crib- work ;  69  feet  of  inner  part  of  west  pier  rebuilt, 
'82,  2443. 
1882-'84.  No  operations,  '83,  1941 ;  '84,  2136. 
1884-^85.  1,072  linear  feet  of  west  pier  saperstrnctnre  rebuilt  and  redecked,  '65, 

2270. 
1885-'87.  No  operations,  '86,  1886 ;  '87,  2.369. 
Projecis* 
From  1836  to  1880,  inclusive,  $17:),500  was  appropriated  and  applied  to  the  exten- 
sion of  two  piers;  dredging  in  the  channel  between  the  piers,  and  in  repairs, 
'74,  i,  343 ;  ^76,  ii,  579;  '80,  2206. 
In  1^1  Lieut.  Col.  McFarland  proposed  the  farther  extension  of  both  lines  of  pier 
500  feet  or  to  the  12-foot  curve  in  Lake  Ontario,  deepeninfi;  the  channel  between 
tho  piers  to  12  feet,  by  dredging.     Estimated  cost,  $100,000,  '81, 2435. 


OBEIIj'S  rite B— From  the  point  where  improvements  have  hbretoforv 

BBBSr  MADE  TO  THE  MOUTH  OF  THE  WEST  FORS,  TBNI{,    *'<    '■ 

^   Oxiuninatioa  ordeired  hy  not  of  August  5, 1886,  '87,  236, 
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OBBT'8  RITBB,  TENN.— Improysmibnt  of. 

(Continned  from  Vol.  I,  p.  380.) 

Appropriatloiis. 

1880 $4, 000, '80, 1688. 

1881 2, 500, '81, 1869. 

188B 6,000,  '82, 1833. 

Ensineera. 

CUIBF  OF  EnGIKEEBS. 

Beports,  80,  187 ;  '81,  254 ;  '82,  247 ;  '83,  255 ;  '84,  255;  '87,  236. 
Engineer  in  Charob. 
Mai.  W.  B.  King,  1878'-84.    Beports,  '80,  1688;  '81, 1868;  '82, 1853;  '83, 1498; 
'84,  1652. 
Operations. 
l860-'dl.  45  cable  yards  solid  rock  and  -1,782  cnbto  yards  gravel  and  loose  rock  to- 

moved  from  channel ;  1,758  logs,  snags,  and  trees,  also  removed,  '81,  1869. 
1881-'82.  691  cable  yards  riprap  diun  built ;  2,644  onbio  yards  loose  rock  and  gravel 

and  63  cnbic  yards  solid  rook  removed,  '82,  1853. 
1882-^83.  63  cubic  yards  rock  and  481  cubic  yards  gravel  excavated,  220  cubic 

yards  stone  quarried,  and  418  cubic  yards  riprap  dara  built,  '83,  1499. 
1883-'84.  1,516  cubic  yards  stone  quarried ;  2,363  cnbic  yards  riprap  dam  built ;  370 
cubic  yards  solid  rock  and  3,365  cubic  yards  gravel  removed  from  river ;  268 
snags  FBflsoved,  completing  work  of  improvement,  '84,  1662. 
Projects* 
By  Qapt.  Overman,  1879,  for  a  3-foot  navigation  on  the  river  by  dredging  and  rook 
excavation,  construction  of  riprap  dams,  and  removal  of  snags,  logs,  trees,  and 
similar  obstructions.    Estimated  cost,  $11,869,  '79,  1275,  1279.    Project  com- 
pleted, '84,  1652. 
Sanreyg. 
Exammation  from  point  where  improvements  have  been  made  to  the  month  of 
West  Fork  ordered  by  act  of  August  5, 1886,  '87,  236. 


OBION  RITEBy  TEBIlff.— Ezaminatiok  or. 

Commerce* 

Biver  travel  and  lumber  traffic,  ^1,  1489. 
Engrineers* 
Chief  of  Engineers. 

Beports,  '80,  158 ;  '81,  213. 
Engineer  in  Charge. 

MaJ.  W.  H.  U.  Benyaurd.    Beport,  '81, 1486. 
Assistant. 
J.  Harrison.    Beport,  '81,  1487. 
Physical  Characteristics* 
Condition  of  river,  1880,  nature  of  obstractioBe,  and  oharaeter  of  sorrounding 
country,  '81,  1487, 1488. 
Plans* 


(including  construction  of  flat-boat  and  panshase  of  outfit),  t^j809,  '81,  1487, 
1489. 

Surveys* 

Ordered  by  act  of  June  14,  1880.    Made,  1880,  nnder  direction  of  Mi^.  Benyanzd, 
'81, 1486. 


OCCOQUAM  RITER^  TA«— Impbotemsmt  of. 

(Continned  from  Vol.  I,  p.  380.) 
Appropriations. 

l8r3-'78 tS».000 

Appropriations  prior  to  1880,  '80,  755. 
fing'ineers* 

Chief  of  Enghobebs. 
Beport,  '80, 112. 

1443  EN 24 
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0€€0<|UAM  BIYBB,  Y4.-Continued. 

finVlBeers—Contuined. 
Enoucker  IK  Chabob. 
8.  T.  Abert,  U.  6.  Agent,  1874-'—.    Report,  '80,  753. 

OperatiOBS« 

UiBtory  of  operations,  '80,  7&4. 

1879-'80.  Dredging  under  contract  of  1878  completed :  channel  thronffh  sand-bar 

below  Occoqnan  redredged ;  channel  75  feet  wide  dredged  through  bar  oppcMsite 

wharves  at  Ocooqnan ;  §76  linear  feet  of  pile  dike  bnilt ;  completing  operations 

in  accordance  with  the  project  for  improvement  and  the  demands  of  commense, 

'80,  754,  755. 
Projects. 
By  Lient.  Col.  Craighill,  1873,  for  excavation  of  channel  100  feet  wide  and  5  feet 

deep  at  low  water  through  the  flats  ''Lower  Mud,''  **  Upper  Mud,"  and  "  Saad 

Bar.**    Estimated  cost,  tl8,000,  '73,  820,  825;  '80,  754. 
In  1875  S.  T.  Abort  proposed  the  oonstraction  of  a  dika  for  the  improvement  of  the 

bar  below  Occoquan,  at  a  cost  of  |5,000,  '76,  i,  347;  '80,  754. 


OCKJLOCKONEJB  BITEB,  FJLA.-Survkt  of. 

(Continued  from  Vol.  I,  p.  381.) 
Appropriations. 

1833 $5,000. 

Chibf  of  Enqinbkrs. 

Reports,  '80,  141;  '81,  189;  '82, 185. 
Engineer  in  Charoe. 

Capt.  A.  N.  DamrelL    Report,  '82,  1307. 
Assistant 

P.  Robinson.    Report,  '82,  1307. 
Pbfsical  Cbaracteristics. 
Description  of  river  and  its  obstructions,  '82,  1307. 

Plaas. 

By  Capt.  Damrell,  1881,  for  improyement  of  river  fh>m  mouth  to  Old  River  Lake, 
by  removal  of  snags,  logs,  and  similar  obstructions,  $1,000.    For  improvement 
above  Old  River  Lake,  |5,000.    Improvement  not  recommended,  '82,  1307. 
Sarrefs. 

Ordered  by  act  of  June  14,  1880.    Made,  1881,  under  direction  of  Capt.  DamrelL 
'82,  1307. 


OCmUIiOEE  BITEB,  OA.— Ibcprovement  of. 

(Continued  from  Vol.  I,  p.  382.) 
Appropriations. 

l876-'75» $37,000 

1880 i 7, 000, '80,  1703. 

1881 5, 000, '81, 1876. 

1882 5, 000, '82, 1860. 

1884 3, 000, '84,  1657. 

1886 •. 7, 500, '86,  1160. 

Total 64,500 

1888 15,000,  act  of  August  11, 1888. 

Commerce* 
Benefit  of  improvement,  '80, 1702. 
Increase  of  traffic,  '83,  1504. 
Contracts. 

ldt!7.  M.  A.  Sweeney  d&  Brothers,  for  snag-boat,  '87, 1277. 
finffineers. 
Chief  of  Ei^ginkbrs. 
Reports,  '80,  189;  '81,  256;  '82,  250;  '83,  257;  '84,  257;  '85,  199;  '86,  196: 
•87,  167. 


J 
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OCRI1TI.OJBE  BITfitt,  OA.-Continned. 

Knyineers— Continued. 
Engineers  in  Charge. 
M^j.  W.  R.  King,  l{n7-'85.    Reports,  '80,  1701 ;  '81,  ISTS:  '82,  1658;  '83,  1503: 

'84  1656. 
Capt/R.  L.'  Hoxie,  1885-'—.    Reports,  '85,  1285;  '86, 1159;  '87,  1276. 
Assistants 

B.  W.  Frobel.    Reports,  '80,  1701 ;  '81,  1876. 

C.  A.  Locke.    Report,  '82,  1859. 
Operations. 

l879-'80.  963  sna^  and  84  trees  remoyed  from  river-bed;  steam  derriok-boat  bnilt, 
'80, 1701. 

1860-'81.  359  cubic  yards  rook,  clay,  and  540  snags  remoyed  from  channel,  '81, 1876. 

1881-^d2w  921  snags  and  1,689  cubic  yards  material  remoyed  and  excayated  from  the 
channel,  '82, 1859. 

188*2^83.  90  snags  and  trees  remoyed f  3  log  dams  and  2  Jetties  bnilt,  '83, 1504. 

1883-'84.  216  snags  and  trees  removed  from  65  miles  of  channel,  '84, 1657. 

1884-'85.  Work  of  cleaning  river  channel  continued,  '85, 1296. 

1885-'86.  585  trees  felled  and  removed;  70  logs  and  stumps  cut;  611  logs  and  snags 
removed  from  river-bed,  '86, 1160. 

1886-^87.  No  operations,  '87,  1277. 
Projects. 

By  Capt.  King,  1877,  for  formation  of  channel  80  feet  wide  and  with  a  low-water 
depth  of  4  feet,  from  Macon  to  mouth,  by  removal  of  sand  and  gravel  bars,  rook- 
reefs,  snags,  trees,  and  similar  obstructions.  Estimated  cost,  ft 56,240,  '87,  91, 
600*  '82  1859. 

The  estimated  cost  was  Increased  in  1882>^85  and  '86  to  f  112,480,  '82, 1859;  '85, 1297: 
'86^  1160 ;  '87,  1276. 


OCOIVEE  BITEB,  OA«— Improvkmsnt  or. 
(Continued  from  YoL  I,  p.  382.) 
Appropriations. 

1878-'79 111,500 

1880 1,500,  '80,  1704. 

1881 2,500,  '81,  1677. 

1882 5,000,  '82,  1861. 

1884 3,000,  '84,  1659. 

1886 9,000,  '86,  1162. 

Total.. 32,500 

1S88 12.500.  act  of  August  11, 1888. 

Commerce. 

Amount  of  traffic  on  the  river,  '83, 1504. 
Contracts. 
1887.  M.  A.  Sweeney  &  Brothers,  for  steam  snag-boat  construction,  at  |8,000,  '87, 
1275. 
Engineers. 

CHIBr  OF  ENGmXBRS. 

Reports,  '80, 190;  '81,  257;  '82,  252;  '83,  258;  '84,  258;  '85,200, 207;  '86,198; 
'87, 166. 
Engineers  in  Charge. 
Maj.  W.  R.  King,  1878-'85.    Reports,  '80,  1703;  '81,  1876;  '82, 1860;  '83, 1505; 

'84  1658. 
Capt.'R.  L.'  Hoxie,  1885-^—.    Reports,  '85, 1297, 1329, 1331 ;  '86, 1161 ;  '87, 1273. 
Assistants. 

B.  W.Fiobel.    Reports, '80, 1703. 

C.  A.  Locke.    Reports,  '84, 1658 ;  '85,  1330, 1332. 
Operations. 

1879-'80.  813  snags,  stumps,  and  trees  removed  from  river  between  Dublin  and 

mouth,  '80, 1703. 
1880-^81.  236  lo^  snass,  and  trees,  and  quantities  of  drift  removed*  '81, 1877. 
1881-^82.  30  cubic  yards  of  rook  excavated  and  489  logs,  snags,  ana  %rwa  removed, 

'82, 1860,  «»  a  I  -1 
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Operations— Continaed. 
IrjH^-'^a.  199  BoagB,  410  overhanging  trees  remoyed,  and  945  oabic  yaida  log  and 

bnwh  Jetty  put  in,  '83, 1505. 
188:W84.  352  cable  yards  loose  rook  removed  firom  channel ;  340  cable  yards  rock 

placed  in  dams  and  slope  walls ;  9&  snags  and  trees  removed,  '84, 1658. 
1884-'85.  Channel  on  I  through  rock-reeis  at  Chaney's  Shoal;  snags  and  obstroe- 

tions  removed,  '85,  V29I7. 
18do-'86.  No  operations,  '86,  1161. 
1886-'87.  129  logs,  snags,  and  trees  removed,  '87, 1S75. 

ProJeeUk 

By  Mi^.  King,  1878.  for  both  the  prevention  and  formation  of  cat-ofn,  removal  of 
snags,  logs,  and  catting  throngh  rock-reefe  where  neoeisaiy,so  as  to  seoare  a 
3-foot  low-water  navigation  from  mouth  of  river  to  Mi  Hedge  ville,  '78, 105, 768. 

From  IfilS-'SSf  inclusive,  $;i6,500  was  appropriated,  when  it  was  estimated  that 
f  17,500  would  be  required  to  complete  the  project,  '86, 1102. 

Plans. 

By  Capt.  Hoxie,  1885,  for  improvement  of  Oconee  River  between  Skull  Shoals  and 
the  Georgia  Railroad  Bridge,  so  as  to  give  a  channel  20  inches  in  depth  and 
having  a  least  width  of  40  or  50  feet,  by  romoval  of  rock  obstraotions,  over- 
hanging trees,  and  snags.    Estimated  cost,  $1,500,  '86, 1332. 

Sarveys. 

Of  Upper  Oconee,  from  Skull  Shoals  to  the  Georgia  Railroad  Bridge,  ordered  by  act 
of  Jnly  5, 1884.    Made,  1884,  under  direction  of  Capt.  Hoxie,  '85, 1329. 


OCONTO    HARBOB9   WIS.— iMPROVSMBNT  OF. 

(Continued  from  Vol.  I,  p.  383.) 
Appropriations. 

fo81 $10, 000, '81,  2062. 

1882 15,000,  '82,2128. 

1884 15.000, '84,  1841. 

1886 8,000, '86,  1655. 

Total 48,000 

1888 20, 000,  act  of  August  11,  1888. 

Commerce. 

Commerce  to  be  influenced  by  improvement,  '80,  1975, 1076. 
Lumber  exportation,  '80,  1974. 
Contracts. 
1882.  Green  Bay  Dredge  and  Pile  Driver  Company,  for  slab-pier  constraction,  '83, 

1643. 
1884.  Schwarz  &,  Bemer,  for  pier  extension,  '85, 1982. 

1887.  Leathern  &  Smith,  for  poles,  at  9|  cents  per  linear  foot,  '87,  2006.     S.  D* 
Kimbark,  for  iron,  at  3i^(t  cents  per  pound,  '87,  2008.     Gregoire  Denis,  fat 
stone,  at  $4.24  per  cord,  '87,  2009.    Leathern  &,  Smith,  for  pine  timber,  at 
$15.43  per  M,  B.  M.,  '87,  2009. 
Engineers. 
Chief  of  Enoinrers. 
Reports,  '80,  210;  '81,  274,  2062,  2069;  '82,  269;  '83,278;  '84^  277;  '85,  300; 
'86,  294  ;  '87,  260. 
Engineers  in  Charge. 
Lieut.  Col.  D.  C.  Houston,  1879-'81.    Report,  '80,  1973. 
Lieut.  Col.  H.  M.  Robert,  1881-'83.    Reports,  '81,  2061,  2064 :   '82,  2128 ;   '83, 

1644. 
Capt.  F.  A.  Hinman,  1883-'84.    Report,  '83,  1642. 
Lieut.  Col.  J.  W.  Barlow,  18d4-'86.    Reports,  '84,  1840 ;  '85,  1982. 
Capt.  C.  E.  L.  B.  DavU,  1886-'—.    Reports,  '86^  1653 ;  '87,  2006. 
Assistants. 
W.  H.  Hoarding.    Report,  '80,  1975. 
L.  Y.  Schermerhorn.    Ret>ort,  '83,  1647. 
T.  E.  Hatchings.    Report,  '85,  1983. 
Operations. 
1882-'8:).  300  linear  feet  of  slab-pier  built,  '83,  1643. 

1883-'84.  North  pier  extended  1,1U0  feet  and  south  pier  1,600  ibet ;  54,780eubieysi44 
material  dredged  from  the  ohannel,  '04^  1840, 
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OCOBTTO  HABBOB9  WI8.— Continued. 

Operations— Continued.  ^      . 

1884^85.  1,000  linear  feet  of  pile  protection  completed  and  mer  extenjion  ©om- 

aenced ;  56|671  cubic  yards  material  dredged  from  channel,  '85,  19oa. 
1805^86.  Protection  piling  completed :  south  pier  completed  by  constructlOT  of  301 
linear  feet  of  dose  pi  le*pier;  north  pier  extended  f»03  linear  feet:  30,529  cubic 
yards  material  dredged ;  minor  repairs  to  south  pier,  '86, 1653, 1654. '  — 

188S-'87.  65,661  cublic  yards  material  dredged  from  channel  between  piers;  repairs 

to  south  pier,  '87,  *i007. 
History  of  past  operations,  '87,  2006. 
FtiyslciU  Ctiajracteri9ties« 

Condition  of  river,  1H79,  '80,  1975. 
Private  and  Corporate  Work.  .«^  .«,  „/^ 

Work  of  improvement  by  the  city  of  Oconto  previous  to  1880,  '81,  20ti7. 

Projects*  ^  . 

By  Lieut.  CoL  Robert,  1881,  for  extension  of  slabrpiers  to  10-foot  curve  by  con- 
struction of  4,000  linear  feet  of  slab-pier  and  500  linear  feet  of  crib-pier ;  dredg- 
ing a  channel  fh)m  the  entrance  to  Oconto  having  a  width  of  100  feet  and  a 
depth  8  feet  with  10  feet  at  entrance.  Estimated  cost,  $125,000,  '81,  2007. 
Revised  in  1883,  after  a  resurvey  of  locality,  to  $150,000,  '83,  1646;  '87,  2007. 

Ordered  by  act  of  March  3,  1879.    Made,  1879,  under  direction  of  MaJ.  Houston, 

'80  197« . 
Of  Oconto  River,  1883,  between  mouth  and  city  of  Oconto ;  also  of  Green  Bay  in 

vicinity  of  month,  '83, 1643. 

Maps. 

'84, 1840. 


i 


OODENSBUBOH  HABBOB,  FT.  Y.— Improvembnt  of. 

(Continued  from  Vol.  I,  p.  384.) 
Appropriatioii«« 

1852-'79 $110,005.56 

1882 10. 000. 00, '82,  2462. 

1884 15,000.00,  '84,  2153. 

1886 10, 000. 00, '86,  1897. 

Total 145,005.56 

1888 15, 000. 00,  act  of  August  11,  1888. 

Appropriations  prior  to  1882,  '82,  2461. 

Coatracts. 

1882.  F.  Lee,  for  dredging,  at  22  cents  per  cubic  yard,  '83,  1955. 

Encroacbmeats.  ,,,  ,^^  ^^^^ 

Deposit  of  saw-mill  refuse  in  Oswegatchie  River  by  mill  owners,  '85,  2294. 

Baprftaeers. 

Chiev  of  Enoinkkrs. 
Reports,  '80,  233;  '81.  319;  '82,  313;  '83,  :}23;  '84,  327;  '85,  353;  '86,  346;  '87, 
312. 
Enoimekiis  in  Charge. 
Lieut.  Col.  W.  McFarland,  1875-'83.    Reports,  '80,  2218,  2219 ;  '81,  2451 ;  '82, 

2461. 
Lieut.  Col.  Robert,  1883--85.    Reports,  '83,  1954 ;  '84,  2153. 
Mgj.  M.  B.  Adams,  1885-^—.    Reports,  '85,  2•^93;  '86,  1895;  '87,  2393. 

F.  T.  Hampton.    Report.,  '80,  2220. 
M.  Kingsley.    Report,  '80,  2222. 
W.  P.  Judson.    Report,  '80,  2224. 

lieyal  Proce^dlagrs. 

Judgment  for  fTiOO  damages  obtained  by  city  of  Ogdensburgh  against  mill  owners  on 
Oswegatchie  River  for  obstruction  of  same  by  refuse  matter,  '85,  2294. 

Operatioas.  ^  _ , 

1882-'83.  9,648  cubic  yards  material  dredge<l  from  the  channel.  '83,  1954. 

1883-'d4.  25,697  cubic  yards  material  dre<^ed  from  the  channel,  completing  the  1882 

contract,  '84,  2153. 
1884-'85.  48,194  cubic  yards  material  removed  from  channel,  '85,  2295. 
188&*'86.  14,988  cubic  yards  material  dredged  from  channel,  '86,  1897. 
1886-'d7.  Dredging  in  progress  along  the  city  front,  '87,  2394. 
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OGOEFrSBlTBOH  HABBOB,  !V.  T.— Continaed. 

Projects. 

The  project  for  the  improyement  of  this  harhor  was  adopted  in  1867-^68,  and  pro- 
posed the  deepening,  by  dredging,  of  the  Oswegatchie  River  below  the  bridge, 
and  also  the  ot.  Lawrence  Biver  along  the  city  front  to  a  depth  of  12  feet,  ana 
the  oonetrnotion  of  two  dikes,  if  found  neoessary,  to  direct  the  river  onnentSi 
'68,  257,  270. 

From  1852  to  1881,  inclosive,  $110,005.56  was  appropriated,  '82,  2461. 

In  1882  the  project  was  modified  so  as  to  proviae  tor  a  depth  of  15  feet  in  the  Os- 
wegatchie and  8t.  Lawrence  channels  and  16  feet  depth  on  the  outer  bar.     Es- 
timated cost,  176,000,  '82,  2461 ;  '85,  2294.   .  Increased  in  1885  to  |106,000,  '85. 
2295 ;  '87.  23d4. 
Surveys. 

Resurvey  ordered  by  acfc  of  March  3, 1879.  Made,  1880,  under  direction  of  Lieat.  Col. 
McFarland,  '80,  2219. 

Maps. 
'80,  2218 ;  '81,  2452 ;  '87,  2394. 


OHIO  B1V£B«  except  tbe  Falls  aad  tbe  Louisville  ana  Port- 
land Canal— iMPROvEmENT  of. 

(See  also  Indiana  Chute,  ick-harbor8  on  Ohio  River,  Great  Miami  Riyse, 

ANi>  Licking  River.) 

(Continned  from  Vol.  I,  p.  386.) 

Appropriations. 

1835-79 ^2. 408, 479. 25 

1880 250. 000. 00, '80,  1752. 

1881 350, 000. 00,  •81,  1922. 

1882 450, 000. 00, '82,  1929. 

1884 600, 000. 00, '84,  1689. 

1886 375, 000. 00,  »86^  1536. 

Total 4,433,479.25 

.  f^of.  5  Improvement  of  Ohio  River 380, 000. 00,  act  of  Angast  11,  1888. 

looo  ^  Q^^^  River  below  Pittsburgh,  to  deft-ay 

expenses  of  Board  of  Engineers 10, 000. 00,  act  of  Augnst  11,  1888. 

NOTB. — The  appropriation  for  1880  provides  for  the  application  of  $10,000  to  the 

improvement  of  Indiana  Chute ;  the  appropriation  of  1881  for  $50,000. 
The  appropriation  of  1884  provides  for  $7,500  ror  ice-harbor  at  the  mouth  of  Great 

Kanawha  River,  and  I|50,000  for  construction  of  levees  at  Jefferson ville. 
The  appropriation  of  1886  provides  for  $16,750  for  embankment  at  month  of  Great 
Miami  River,  $37,500  for  ice-piers  at  various  localities,  $18,750  for  the  removal 
of  obstructions  at  mouth  of  Licking  River,  and  $11,250  for  completion  of  ice- 
harbor  near  Cincinnati. 
Commerce. 

Vessel  statistics,  '80,  1749;  '81,  1920;  '82,  1925:  '83,  1531:  '84,  1687:  '85,  1802; 

'86,  1539 ;  '87,  1794. 
River  freight  rates,  '80, 1749;  '81,  1920;  '82,  1925;  '83, 1532;  '84, 1686;  '85, 1801; 

'86,  15:»;  '87,  1793. 
Losses  by  collisions  with  bridges,  '82,  1925. 

Vessels  passing  the  Falls,  '83,  1529;  '84,  1683;  '86,  1539;  '87,  1794. 
Vessels  passing  Davis  Island  Dam,  '87,  1799. 
Diagram  of  largest  coal  tow,  '84,  1685. 
Duration  of  ice  season,  '87,  1795. 
Contracts* 

1879.  £.  G.  Penn,  for  dike  construction  at  Portland  Bar,  '80,  1738.  C.  M.  Cole, 
for  dike  construction  at  Grand  Chain,  '80,  1740. 

1880.  Hill  Wrecking  Company,  for  removal  of  wreck  at  head  of  Grand  Chain,  '81, 
1911. 

1881.  Covington  Dock  Compauy,  for  construction  of  4  dump-scows,  '81,  1912.  H. 
A.  Ramsey  &  Co.,  for  iron-work  of  Davis  Island  Dam,  '8vl912.  N.  W.  Tucker, 
for  dam  and  dike  construction  at  Brown  Island,  '81.  1912.  Clendinen  &  Gra- 
ham, for  dike  at  Twelve-Pole  Bar,  '81, 1912.  J.  Clark,  for  dike  at  Puppy  Creek 
Bar,  '81,  1913, 
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OHIO  RIFER-^Coatinaed. 

Contracts^Gontinaed. 
16^2.  PittBbai^li  Bridge  Compa.'T,  for  iron-work  for  Davis  Island  Dam,  '82, 1910, 
W.  CookfW.  H.  Sherwood  &  Cv\,  Sewiokley*  Lumber  Company,  Walter  A  Darrah, 
H.  B.  Nease,  for  timber,  '82,  li/ll,  1919.    F.  O.  Norton,  for  cement,  '82,  1912. 
AUen  Sl  Blaisdell,  for  iron  dredge  hall,  '83,  1512. 

1883.  MiUer  Chain  Company,  for  ohain,  '83, 1512.  W.  H.  Ewing,  for  lock-gate  tim- 
ber, '83, 1512.  Queen  City  Bridge  and  Steam  Forging  Company,  for  iron- work, 
'83, 1512.    J.  W.  Cook,  for  two  barges,  '83,  1513. 

1884.  J.  B.  Thompson,  for  towing  dredg:es,  '85, 1776.  Scaife  Foundry  and  Machine 
Company,  W.  Eirup  &.  Son,  Cincinnati  Iron  Company;  Queen  City  Bridge  • 
and  Steam  Forging  Company,  and  Oliver  Brothers  and  rhiliips,  for  iron-work 
for  DaTis  Island  Dam,  '85,  1777^  1778.  F.  O.  Norton,for  cement,  '84,  1778.  J. 
B.  Holbrook,  for  dike  construction  at  Merriman  Bar,  '85, 1778.  Porter,  Tucker 
Sl  Mahon,  for  dam  construction  at  Black's  and  Brown's  islands,  '85,  1779.  I. 
v.  Hoag,  for  dam  at  Wheeliug  Island,  '85, 1779.  J.  B.  Holbrook,  for  dam  at 
Captina  Island  and  Fish  Creek  Island,  '85, 1780.  J.  F.  King,  for  dike  at  Three 
Brothers,  '85, 1781.  J.  C.  Graham,  for  dike  at  Sand  Creek,  '85.  1781.  J.  J. 
Shipmans,  for  dike  at  Eight-mile  Bar,  '85, 1782.  Kirk  &.  Co.,  for  aike  at  Rising 
Sun,  '85,  1782.  J.  H.  Morris,  for  dike  at  Flint  Island,  '85,  1783.  I.  V.  Hoag, 
for  dike  at  Grand  Chain,  '85, 1783. 

1885.  Allen  A  Blaisdell,  for  repairs  to  snag-boat  Woodruff,  '85,  1784.  J.  Coyne, 
for  construction  of  levee  at  Jeffersonville,  '85, 1798.  Stubbs  &,  Lackey,  for 
dike  at  Merriman  Bar,  '86,  1529.  Queen  City  Bridge  and  Steam  Forging  Com- 
pany, for  maneuyering  boat  at  Davis  Island  Dam,  '86, 1536. 

1886.  J.  G.  Fritsch,  for  repairs  to  snag-boat,  '86,  1536.  N.  W.  Tucker,  for  riprap 
stone,  '86,  1536.  Fulton  Tow-Boat  Company,  for  towing,  '87,  1789.  J.  S. 
Routh,  for  crib-work  at  Davis  Island  Dam,  '87,  1790.  F.  Gwinner,  for  filling 
and  paving,  '87, 1790.  Crescent  City  Wrecking  Company,  for  rock  removed  at 
Grand  Chain,  '87, 1790. 

1887.  J.  G.  Fritsch,  for  lock-gate  engines,  '87, 1790.  S.  D.  Davis,  for  towing  United 
States  dredges,  '87,  1791. 

Engineers. 
Chief  of  Enginbbbs. 
Reports,  '80, 191 ;  '81, 260, 963, 1937;  '82, 254;  ^83,  260;  '84,  260,  963, 1680;  '85, 
280;  '86,  271,  272 ;  '87,  236,  238. 

BOABD  OF  EnOINSXRS. 

Convened  November,  1880,  to  examine  and  report  upon  plans  submitted  by  Her- 
man Haupt  for  the  improvement  of  the  Ohio  River.    Report,  '81,  1928-1935. 

Plans  not  considered  practicable  by  the  Board,  '81, 1934. 

^Report  reviewed  by  Herman  Haupt,  '81,  1936-1943.    (Cols.  Tower  and  Newton, 
Liieut.  Col.  Abbot,  and  Mi^.  MemlL) 
Enqinxeb  in  Charok. 

Lieut.  Col.  W.  £.  Merrill,  1870-^—.    Reports,  *80, 1737 ;  '81,  1911, 1922 :  '82, 1909; 
'83,  1511 ;  '84, 1677,  1689, 1715 ;  '85,  1776,  1802:  '86,  1528 :  '87,  1781. 

Operation  and  care  of  Davis  Island  Dam,  '85,  1802;  '86,  1540;  '87, 1796. 
Assistants. 

Capt.  F.  A.  Mahan.    Reports,  '83, 1513 ;  '84, 1678. 

£.  J.  Carpenter.    Report,  '83,  1524. 

P.  J.  Schopp.    Reports,  '83, 1528 ;  '84, 1681 ;  '85,  1795. 

D.  A.  Clark.    Report,  '84,  1691. 

W.  Martin.    Reports,  '85, 1784 ;  '86,  1540 ;  '87, 1797. 
Operations* 
1879-^80.  Progress  on  Davis  Island  Dam,  '80,  1737.    Dike  and  dam  construction 
and  repair  of  Portland  Bar,  French  Island,  EvansvlUe,  Henderson  Island,  and 
Grand  Chain,  '80,  1737-1741.    Rock  removed  by  hired  labor,  '80, 1741,  1742. 
Operations  of  snag-boat  Woodruff,  '80,  1742.    75,693  cubic  yards  gravel  and 
clay  and  5,487  cubic  yards  of  rook  removed  by  United  States  dredges,  '80^  1743- 
1746.    Cost  of  dredging,  '80,  1746. 
1880-^81.  Progress  on  Davis  Island  Dam,  '81,  1913.    Dike  coostrnction  at  Portland 
Bar  and  Grand  Chain,  '81,  1914.    62,740  cubic  yards  gravel  and  7,955  cubic 
yards  rock  removed  by  United  States  dredges,  '81,  1914-1917.    Operations  of 
snag-boat  Woodruff,  '81, 1917.    Rock  removed  by  contract  at  Little  Chain, 
'81,  1907.    Cost  of  dredging,  '81,  1916.  ^ 

1881-'82.  Progress  on  Davis  Island  Dam,  '82,  1912.  Dike  and  dam  construction  at 
Brown  Island,  Twelve  Pole  Bar,  Portlaud  Bar,  Puppy  Creek  Bar,  and  Grand 
Chain,  '82, 1914.  37,294  cubic. yards  gravel  and  10,378  cubic  yards  loose  rock 
removed  by  United  States  dredges,  '82, 1916,  1919.  Operations  of  snag-boat 
Woodruff,  '82, 1920.  Bock  removal,  by  contract,  at  Grand  Chain,  '82, 1921. 
Cost  of  dredging,  '82. 1919. 
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Operations— Continued. 

l«8Sd-'8J.  PrQgre«8  at  DaviB  Island  Dam,  'M,  1513.  Dike  and  dam  ooBatraoaan  at 
Brown's  Island,  Twelve  Pole  Bar,  Portland  Bar,  Pnppy  Creak  Bar,  and  Grand 
Cbaln,  *B9, 1518, 1580.  110,775  en  bio  yards  ffvavel,  4  wrecks,  and  60  tons  of  lock 
remoyed  bj  United  States  dredges,  '83,  1520.  Completion  of  new  iron-hall 
dredge,  '83, 1524.  Operations  of  snag-boat  Woodrnff,  '83, 1506.  Book  removal 
at  Mostapha  bland,  '83,  15fiW.    Operations  at  Indiana  Chute, '83^  1527, 1528. 

1883-.'84.  Progress  at  Davis  Island  Dam,  ^83,  107d,  1679.  Dike  and  dam  eonstmc- 
tion  at  The  Trap.  Brown's  Island,  Twelve  Pole  Bar,  Portland  Bar,  Pnppy  Creek 
Bar,  and  Grand  Chain,  '83,  1680.  No  operations  of  dredges  or  saaK-boiit,  '83, 
1661.  Bock  removal  at  monUi  of  Licking  River,  '83,  1081.  Pragrass  at  Fails 
oftheOhio, '63,  1681. 

1884-'85.  Progress  at  Davis  Island  Dam,  '85, 1784.  Dike  and  dam  oMMtmction  at 
Herriman  Bar,  Black's  Island,  Brown's  Island,  Cu>tina  Island,  Fiah  Creek  Isl- 
and, Twin  Brothers,  Sand  Creek,  Eight-mile  Bar,  Rising  Son,  and  Gkand  Chain, 
'85.  17^,  17^^.  20,611  cnbio  yaids  gravel,  23,756  enbic  yards  rock,  5  wrecks, 
and  7  snags  removed  by  United  States  dredges,  '85,  1788-4:91.  Cost  of  dredg- 
ing, '85.  1791, 17^^.  Operations  of  snag-boats,  '85, 1793.  5,547  tons  of  rock  re- 
moved by  contract,  '85, 1794, 1795.  3,763  cubic  yards  rock  removed  and  guiding 
dikes  bnilt,  by  hired  labor,  at  Indiana  Chute,  '85,  1796.  Jeffersonyilie  Levee 
commenced,  '85, 1798. 

1885»'86.  Davis  Island  Dam  opened  to  navigation  October  7, 1885,  *86, 1588.  Opera- 
tion of  dam,  '86,  1540.  Dike  and  dam  constmctioa  at  Merrunan  Bar,  Black's 
Island,  Brown's  Island,  Wheeling  Island,  Captina  Island,  Fish  Creek  Island, 
Three  Brothers,  Sand  Creek,  Eight-mile  Bar,  Rising  Sun,  and  Grand  Chain,  ^86, 
1S29<1533.  No  operations  by  United  States  dredges,  '86, 1533.  Operationa  of 
snag-boats,  '86,  15!^.     Progress  on  Jeffersonville  Levee,  '86,  1534. 

]886-'87.  Operation  and  care  of  Davis  Island  Dam,  '87,  1792,  1796.  .  Dike  and  dam 
construction  at  Merriman  Bar,  Black's  Island,  Brown's  Island,  Wheeling  Island, 
Captina  Island,  Fish  Creek  Island,  Three  Bsothers,  Sand  Creek  Bar,  Eight-mile 
Bar,  Rising  Sun  Bar.  and  Grand  Chain,  '87, 1182-1782.  897  tons  of  rock  removed 
from  Grand  Chain,  '87,  HK^.  Jefferson ville  Levee  completed,  '87, 1786.  46,855 
cubic  yards  gravel  anil  34  tonn  of  rock  removed  by  United  States  dredges,  '87, 
1787.  Cost  of  dredging,  '87,  1787, 1788.  OperaUons  of  snag-boat,  *67, 178B. 
Projects. 

The  earlv  projects  for  the  improvement  of  the  Ohio  River  were  directed  tomwds 
obtaining  a  minimum  k>vr  water  of  2i  feet,  '66,  iii,  Sd5,  iv,  S44,  946, 959,  361, 
971.  As  the  commercial  requirements  of  the  river  increased  the  neoessity  for  a 
greater  low-watx^r  depth  became  apparent,  '73,  499. 

In  1874  Mig.  Merrill  proposed  the  radical  improvement  of  the  river  above  the  Falls 
so  as  to  seonro  a  raiuimum  depth  of  G  feet  by  means  of  movable  dams, '74,  i,  64, 
406-410.    (See  also  Index  to  Reports  of  the  Chief  of  Engineefs,  Yol.  I,  p.  380.) 

The  general  method  of  improvement  bas  been  to  remove  sniM^  and  rooks,  to  close 
up  duplicate  channels  by  low  dams,  to  hold  up  and  gui&  the  'water  by  dikes 
where  the  river  had  an  excessive  width,  and  to  remove,  by  dredging,  haid  bars 
and  projecting  points,  '84,  261. 

The  radical  improvement  of  the  river  so  as  to  secure  a  low- water  depth  of  6  feet 
was  commenced  in  1878  by  the  construction  of  the  Davis  Island  Dam,  '79, 143, 
1299,  which  was  opened  to  navigation  In  1885,  '86^  1528.  The  ebet  of  this  work 
was  about  $910,000,  '86,  271. 

The  total  amount  appropriated  horn  1827  to  1886,  inclusive,  was  $4,443,479. 96{  in- 
cluding |75,0OU  from  the  appropriations  of  1880  and  1881  for  improving  Indiana 
Chute. 
Pbyaical  Characteristics. 

Slope,  '81,  1929. 

Discharge,  '81, 1929. 

Floods  of,  '84,  1G87. 

Duration  of  ice  season,  '87,  1795. 

Plans. 

Mi^.  Merrill  did  not  consider  that  the  suggested  changing  of  the  channel  at  Elica- 
bethport,  111.,  to  the  north  side  of  Hurricane  Island  should  be  entertained,  '81, 
1922-1926. 

By  Herman  Haupt,  for  the  improvement  of  the  Ohio  River,  by  a  series  of  dams  at 
the  heads  of  the  ripples  and  the  contraction  of  the  channel  along  the  ripple  to 
a  width  of  :)00  feet;  where  necessary  the  :^-foot  channel  to  be  further  con- 
tracted by  movable  wickets,  '81,  1937,  1938. 

Plan  not  considered  admissible  by  the  Board  of  Engineers  of  1881.  '81,  1934. 

By  Col.  Merrill,  1884,  for  a  levee  to  prevent  overflow  of  floods  at  Jeffersonville.  Ind. 

Estimated  cost,  (50,000,  '84,  1689-1692, 
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Surveys. 

Survey  from  Hnrrioane  Island  to  Elizabeth  port  ordered  bj  act  of  Jane  14.  1880. 

Kade  under  direction  of  Maj.  Merrill,  mi,  *BX,  192SI. 
Kap8. 

Of  Dayis  Island  Dam,  '83,  1518. 

Of  Indiana  Chute,  '85,  17%. 


OHOLO  mviiR,  Fall«  of.  (Including  thb  Louisvillb  and  Portland  Canal 

AND  Indiana  Chute.) 


(Continned  from  Vol.  I,  p.  391.) 


« 


l£; 


-^  ropriatioBfu 

l^-2-'79 11,468,200 

1880 •  10, 000, '81,  1809. 

1881 50,000,  '81,  190s{. 

1882 35,000, '82,  1878;  '83,  lfi»7. 

1884 300,000, '84,  1699. 

1886 150,000,  '86,  276. 

Total 2, 013, 200 

Falls  of  Ohio  River,  including  Louisville 
1888<     and  Portland  Canal '  150,000. 

Indiana  Chute  Fall 15, 000,  act  of  August  11,  1888. 

Conmierre. 
Tolls  abolished  after  July  1, 1880,  '80.  191. 
1879-'80.  Commerce  passing  the  canal,  '80,  1725,  1731. 
1880-'81.  Commerce  passing  the  canal,  '81,  1900.  1903, 1906. 
1881-'82.  Oommerce  passing  the  canal,  '82,  1907. 
1882-'83.  Commerce  passing  the  canal,  '83, 1533. 
1883-^84.  Commerce  passing  the  canal,  '84,  1698. 
1884-'85.  Commerce  passing  the  canal,  '85, 1808. 
18d5-'86.  Commerce  passing  the  canal,  '86, 1580. 
lt586-'87.  Commerce  passing  the  canal,  '87,  1850. 
Statement  of  commerce  passing  the  Falls  by  canal  and  by  river  firom  1880  to  1887, 

'87,  1852. 
Dry-dock  faciUties  on  the  Ohio  River,  '87, 1876-1901. 
Contracts. 

1884.  Salem  Stone  and  Lime  Company,  for  lock-sill  stone,  '84, 1693.  Burnet  dt  Co., 
for  construction  of  iron  dredge  hull,  '85,  1803. 

1885.  L  Malloy  and  Q.  W.  Lewis,  for  earth  and  rock  excavation,  '85,  1811, 1812; 
'86.  1569.  Gleason  &  Oosnell,  for  rock  excavation,  at  85  cents  per  cubic  yard, 
'86, 1571. 

1886.  M.  A.  Sweeney  &  Brothers,  for  tow-boat,  '86,  1577. 

1887.  Gleason  &,  G^nell,  for  earth  excavation,  at  17^  cents  per  cubic  yard,  and 
rock  removal,  at  tl*05  per  cubic  yard,  '87,  1840.  Salem  Stone  and  Lime  Com- 
pany for  masonry,  at  $10.43  per  cubic  yard,  '87,  1840.  M.  A.  Sweeney  &, 
Brothers,  for  tow  boat  machinery,  '87,  1847. 

Encroachments. 
Relating  to  discharge  of  sewage  of  city  of  Louisville  into  the  canal,  '87,  1852-1863. 

EniTin^^i'fi^ 

ClilRF  OF  EnOINBSRS. 

Reports,  '80,  191,  1728;  '81,  258;  '82,  252,  2.53;  '83  261,  263;  '84,  261,  262;  '85, 

281,  282 ;  '86.  276,  277  ;  '87,  244..  245,  246,  249,  1854, 
Engineers  in  Chabgr. 
Lieut.  Col.  G.  Weitzel.  1867-'82.     Reports,  '80,  1723,  1724,  1727,  1729 ;  '81, 1899, 

1904 ;  '82,  1877,  1880,  1903. 
M^.  F.  U.  Farquhar,  1882.    83,  '260. 
Lieut.  Col.  W.  E.  Merrill,  1882-'8G.    Reports,  '83,  1527,  1533,  1539;   '84,  1681, 

1692,  1699 ;  '85, 1803,  1811. 
Maj.  A.  Sfctckney,  1886-'—.    Reports,  '86.  1569,  1572,  1574  j  '87,  1838, 1842, 1843, 

1855,  1896. 

*  Allotted  from  Ohio  Rirer. 
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i — Continued. 

A.8SI8TANT8> 

P.  J.  Schopp.    Reports, '81,  1902,  1905;  '82,  1879,  1903;  '83,  1537;  '84, 1694; • 

'85,  1805,  1813. 
T.  H.  Taylor,    Reports,  '86,  1578 ;  •87. 1847. 
G.  W.  Shatf .    Reports.  86.  1571 ;  '87. 1840. 
C.  L.  Coruwell.     Reports,  '86,  1573;  '87,  1862. 
J.  P.  Claybrook.    Report,  *87,  1842. 
£iefflslatlon« 

History  of  canal,  '82,  1881-1883. 

Laws  relating  to  tbe  Lonisviile  and  Portland  Canal,  '83, 1540 ;  '87,  1857. 

Act  of  Conii^ress  making  oanal  free  from  tolls  after  July  1,  1880,  '80,  1724. 
Operations* 

1879-'80.  Progress  on  improyement  of  Indiana  Chnte.  '80,  1723.  Operation  and 
maintenance  of  canal.  '80, 1724, 1729.  60,934  oabio  yards  material  excavated 
from  canal,  '80,  1727. 

1&80-'81.  Progress  on  Indiana  Chnte,  '81,  1899,  1902.  Operation  and  maintenance 
of  canal,  '81,  1904.    61,598  cubic  yards  material  dredged  from  canal,  '81,  190*^' 

1881-'82.  Progress  on  Indiana  Cbut«,  '82, 1877.  Operation  and  maintenance  of  caoal, 
'82,  1903. 190H.    82,198  cnbic  yards  material  dredged  from  canal,  '82,  1908. 

1882-'83.  Progress  on  Indiana  Chute,  '83,  1527.  Operation  and  maintenance  of 
canal;  111,916  cubic  yards  material  dredged  from  canal.  '83.  1533. 1.S37. 

1883-'84.  Progress  on  Indiana  Chnte.  '84,  1681.  Operation  and  maintenance  of 
canal ;  100,760  cubic  yards  material  dredged  from  canal,  '84,  1692, 1094. 

1884-'85.  Operation  and  maintenance  of  canal.  '85, 1803.  79,975  cubic  yards  mate- 
rial dredged  from  canal;. rebuilding  middle  miter-sill;  pipes  for  removal  of 
debris  placed  in  new  locks;  new  dredge  in  process  of  construction  with  repairs 
to  old  dredge,  '85.  1804, 1805.  817  cubic  yards  earth  aud  2,363  cubic  yards  rock 
removed  iu  enlargement  of  canal  entrance.  '85.  1811, 1813. 

1885-'86.  On  canal  enlargement  121,402  cubic  yards  earth,  16,986  cubic  yards  solid 
rock.  4,484  cubic  yards  loose  rock,  and  15,226  cubic  yards  dry  wall  removed, 
'86.  1571.  451  cubic  yards  rock  removed  firom  Indiana  Chute,  and  repairs  made 
to  cross-dam.  '86,  157^,  1573.  Operation  and  maintenance  of  canal,  '86, 1574, 
1578.  102,312  cubic  yards  dredged  from  oanal ;  completion  of  dredge  hull ; 
repair  of  locks,  '86,  1574,  1578. 

1886-'87.  On  canal  enlargement  29,143  cubic  yards  earth,  40,666  cubic  yards  solid 
rock,  8,963  cubic  yards  loose  rock,  and  5,785  cnbic  yards  dry  wall  removed;  ()3ij 
cubic  yards  masonry  laid,  '87. 1838. 1841.  On  enlargement  of  canal  basin,  66,246 
cnbic  yards  earth  and  341  cubic  yards  rock  removed,  '87.  1838, 1642.  Repairs 
to  daiDS  at  Indiana  Chute,  '87,  1842.  Operation  and  maintenance  of  canal,  '87, 
1842, 1848.  106,720  cubic  yards  dredged  from  canal,  '87,  1849. 
Physical  Characterisllcs. 

Description  of  Falls,  '82,  1881. 

Analysis  of  water  in   Louisville  and  Portland  Canal,  '87,  1863.    (See  also  £n- 

CROACHMKNT8. 

Plans. 

By  Maj.  Weitzel,  1H82,  for  conversion  of  1,300  feet  additional  dam  on  crest  of  the 
Falls  into  movable  dams;  enlargement  at  head  of  canal;  construction  of  au 
independent  coal  canal ;  for  widening  present  canal ;  for  gates  in  canal  branch 
above  new  locks ;  for  new  lock  parallel  to  present  locks;  for  new  dry-dock ; 
for  enlarging  basin  at  head  of  locks.  Estimated  cost,  $5,915,108,  '82, 1893-11K)2. 
Reasons  for  modifications,  '83,  1539. 

By  Maj.  Stickuoy.  1887,  for  the  enlargement  of  the  dry-dock  at  Louisville,  at  an 
estimated  cost  of  $310,416,  '87.  1896-1900. 
Private  and  Corporate  UTork. 

See  Index  to  Reports  of  Chief  of  Engineers,  Vol.  I,  p.  394 ;  also,  '82, 1881 ;  '87, 1852. 

History  of  the  canal,  '82,  1881-1893;  '87,  1852. 
Projects. 

A  compafty  chartered  by  the  State  of  Kentucky  to  build  and  operate  a  canal  with 
locks  at  Louisville  began  work  in  1828,  and  opened  the  canal  to  traffic  in  1830, 
at  a  cost  of  $1,019,277,  '66,  iv,  264;  '82,  1882. 

By  acts  of  Congress  of  May  13. 1826,  and  March  2, 1829,  the  United  States  became 
the  owner  of  2,335  shares  of  the  stock  of  the  company  at  a  cost  of  $233,500. 

Between  1868  and  1875,  inclusive.  $1,463,200  was  appropriated  for  the  improvement 
of  the  Falls  of  the  Ohio  and  applied  to  the  enlargement  of  the  canal  and  tbe 
improvement  of  Indiana  Chute. 

In  1874  the  Government  assumed  control  of  the  canal  and  on  July  1,  1880,  in  ac- 
cordance with  the  »u5t  of  May  18, 1880,  the  canal  was  made  free  from  all  tolls. 

The  summarized  cost  of  the  works  stated  as  about  $4,800,000,  '82,  1882-1893. 
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P  rejects— Contmned. 

Il^e  project  was  modified  ih  1883  to  provide  for  the  enlargement  of  the  existing 
canal  by  moving  ltd  northern  wall  to  the  north  limit  of  the  canal  property ; 
the  removing  of  the  present  goidine-dike  and  cross-dam ;  the  construction  of 
a  dam  along  the  easterly  line  of  &e  LoaisvUle  Cement  Company's  property, 
and  thence  to  the  southern  end  of  the  opening  for  Middle  Chnte.  Estimated 
cost,  11,335,363,  *83,  1539;  '85,  1812. 

Indiana  Chute :  the  object  of  this  work  was  to  render  the  channel  over  the  Falls 
navigable  for  coal-boats  at  all  stages  when  they  could  reach  Louisville,  by  wid- 
ening the  crooked  and  narrow  channel  by  rock  removal  and  facilitating  navi- 
gation by  building  guiding-dikes.  The  amount  appropriated  for  the  work  to 
June  30,  1887,  was  $1^,000.  The  estimated  ooet  of^  completion,  f  130, 000,  *87, 
1483. 

Surveys. 

Showing  proposed  changes  at  head  of  canal,  '83, 1539;  '85,  1812. 
Indiana  Chute,  '86,  1572. 


OHIO  RIVER  near  city  of  EvansTille— Examination  of. 

Ordered  by  act  of  August  5, 1886,  to  determine  a  means  for  preventing  a  change  of 
the  river  channel  in  front  of  the  city,  '87,  244. 


OHIO  RITER  at  Parkersbiirgh— KXAMiNATioN  for  ice-bbeakebs  at. 

EniTineerg. 

Chief  of  Engineebs. 

Reports,  '80,  195 ;  '81,  263. 
Enoinkrr  in  Charge. 
Maj.  W.  E.  Merrill.    Report,  '81,  1954. 
Plaos. 
By  Moj*  Merrill,  1880,  for  construction  of  two  ice-breakers  consisting  of  cribs  filled 
with  stone.    Estimated  coat,  |6,000,  '80, 1795,  1796. 

Surveys. 

Ordered  by  act  of  June  14,  1880.    Made,  1880,  under  direction  of  Usij.  Merrill, 
'81,  1954. 


OHIO  RIVER  at  Rochester  and  Freedom,  Pa.— Survey  for  ice- 
harbor  AT. 

Commerce. 

Necessity  for  ice-breakers,  '85,  1710, 1712,  1714. 

Enifineers. 

Chibv  of  Engineers. 

Report,  '85,  263. 
Engineeh  in  Charge. 

Lieut.  Col.  W.  E.  Merrill.    Report,  ^85, 1710,  1711. 
Assistant. 

£.  J.  Carpenter.    Report,  '85,  1713. 

Plans. 

By  Lieut.  Col.  Merrill,  1883,  for  an  ice-breaker  at  the  mouth  of  Elk  Horn  Creek, 
at  an  estimated  cost  of  $5,500,  '85,  1712,  1713. 

Surveys. 

Ordered  by  aofc  of  August  2,  1882.    Made  under  direction  of  Lieut.  Col.  Merrill, 
'85,  1710, 
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OLCOTT  HLABBOB9  N.  ¥•— IicpiU>TXMB2rr  of. 
(Contiiiiied  from  Vol.  I,  p.  3d4.) 

fajT-l* 1115,000 

1881 3, 000, '81,  )M34. 

1886 10, 000, '86,  1886. 

1888 5, 000,  act  of  Angiut  11,  1888. 

Approprifttions  prior  to  1881,  '81,  S8434. 
€oBiBier€«« 

Coinmeree  triiliiig  mad  reqairemento  limited,  '86,  1886. 
Coatracis. 

U9d7,  M.  8.  Vosbarger,  for  timber,  »t  |M.00  per  M  feet,  uid  Btone^  mt  %l,9St  per 
eubio  yard,  '87,  2368. 
BBfflneers. 

ChIBV  of  £NOIZrBER8. 

Keports,  '80,  2:)0;  '81,  316;  '82,  310;  '83,  318;  '84,  322;  '85,  347;  ^86,  341; '87, 
307. 
Enoinbkrs  in  Charge. 
Lieut.  Col.  W.  McFarUnd,  1875-'d3.     Reports,  '80,  2205;  '81,  2433;  '82,  2442. 
Lieat.  Col.  H.  M.  Robert.  188;^'85.    Reporto,  '83,  1940;  '84,  213&. 
Cftpt.  E.  Magnire,  1885-'d6.    Reports,  '85,  2269;  '86,  1885. 
Capt.  C.  F.  Palfrey,  1886.    '87,  2368. 
Capt.  F.  A.  Maban,  1886-'—.     Report,  '87,  2368. 
Operations. 
le^l-'82.  305  linear  feet  of  weet  pier  rebuilt  from  water-line  and  90  linear  feet  of 

shore-arm  cooHtmoted,  '82,  2442. 
1882-'87.  No  operations,  '83,  1940;  '84,  2135;  '85,  2269;  '86,  1885;  '87,  2368. 

Projects. 

The  original  project  was  adopted  in  1866  and  proposed  to  connect  deep  water  in 
Lake  Ontario  with  deep  water  in  Eighteen-mile  Creek  by  the  extension  of  two 
parallel  piers  from  the  month  of  the  creek  to  the  11 -foot  carve  In  the  lake, 
with  the  formation  of  a  dredged  channel  between  the  piera  Estimated  coet, 
1117,927,  '66,  iii,  15;  iy,  158,  159;  '74,  i,  239;  '86,  ii,  578;  '81,  2434. 

The  project  was  modified  in  1872  to  provide  fur  the  removal  of  rock  in  the  channel 
between  the  piers,  '72,  46,  248;  '74,  i,  239.    Also  in  1881  to  provide  for  addi- 
tional pier  extension,  at  an  estimated  cost  of  $30,000  in  excess  of  the  original 
estimate,  '81,  24:M. 
Surveys. 

Maps. 
'81,  2434. 


OLD  RIVER  BED,  €U¥AHOOA  RfTER.      (See  Cutahooa  Riykr 

Harbor.) 


OLD  TOWN  CREEK,  MISS.— Improvemknt  or. 

Appropriations. 

1882 $3,000,  '83,  1000. 

Commerce. 

Prospective  benefits  to  commerce  consequent  npon  opening  water-way,  '83, 1000. 
Enffineers. 
Chikf  of  Ekqinbkrs. 

Reports,  '81,  213;  '82,  186;  '83,  192;  '84,  200;  '85,  210;  '86,  208;  '87,  174. 
Enginker  in  Charge. 
MiM.  A.  N.  Damrell,  1881>'— .    Reports,  '82,  1326;  '83,  999;  '84,  1191;  '85,1355; 
'86,  1200 ;  '87,  1327. 

H.  Harding.    Report,  '82,  1326. 

Operations. 

1883-'84.  13,016  trees  cat  and  removed  from  banks  and  853  logs  and  stumps  re- 
moved from  bed  of  stream,  '84,  1191. 
1884-'87.  No  operations  for  lack  of  fands,  '85,  1355;  '86,  1201 ;  '87,  1328. 
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OLD  TOirJV  €B£BK,  llllSS.-Coiifiiiaed. 

Projects. 

By  MaJ.  Daiurell,  188d»  for  improvement  of  Old  Town  Creek  for  high- water  narigi^ 
tioD  from  its  month  np  to  City  Point,  a  distance  of  about  30  miles,  by  the  re- 
moval of  overhanging  and  fallen  trees,  snags,  and  aooumulated  drift.    Esti- 
mated oost,  flO,000,  '82,  1336,  13^. 
Surveys. 

Examination  ordered  by  act  of  March  3,  1881.    Made,  1882,  under  direction  of  MiJ. 
Benyaurd,  '82, 1326. 


OLTMPIA  HARBOR,  WASH«~Survey  of. 

» 

Chief  of  £noinekrs. 

Beport,  '85,  :i69. 
Engineers  in  Charge. 

Capt.  C.  F.  Powell.    Beport,  '85,  2413. 

Lieut.  £.  Burr.    Beport,  '85,  2415. 
Assistant. 

P.  G.  Eastwick.    Beport,  '85,  2414. 
Physical  Charaeterislics. 
Locality  descrihed,  '85,  2414. 

Plaas. 

By  Lieat.  Burr,  1885,  for  the  formation  of  a  channel  hy  dredging,  aided,  by  a 
jetty  from  Capitol  Point  8  feet  deep  at  low  water.    Estimated  eost,  $147,950, 
%5,  2416. 
Surveys* 
Ordered  by  act  of  Jnly  5, 1884.    Made  nnder  direction  of  Lient.  Burr,  ^85,3416. 


OIIIAHA9  HfEBR.    (See  Missouri  Biver  between  mouth  amd  Sioux  Citt.) 


OUTAIMCOCK  HARBOR,  YA.— Improtsment  of. 

(Continned  from  Vol.  I,  p.  397.) 
Appropriations* 

1879 $.3,000 

1880 5,000,  '80,  646. 

Commerce. 

Advantages  consequent  upon  improvement,  '80,  647. 
Contracts. 

1879.  D.  Constant ine,  for  dredjB^ing,  at  17^  cents  per  cnbic  yard,  '80,  646. 
1860.  American  Dredging  Company,  for  (kedging,  at  20  cents  per  cubic  yard,  '81, 
890. 

JBttirineers. 

Chief  ok  Engineers. 

B  ports,  '80,  105;  '81,  141 ;  '82,  137;  '83, 140. 
Engineer  in  Charge. 

Lieut.  Col.  W.  P.  Craighill,  1879>'83.    Reports,  '80, 645 ;  '81, 889 ;  '82, 859;  »83, 683. 

Operations. 

1879-'8U.  9,727  cubic  yards  material  dredged  from  the  channel,  '80,  646. 

1860-'81.  20,297  oobio  yards  material  dredged  from  the  channel,  '81,  890. 

mHl-'82.  No  operations,  '82,  859. 
Projects. 

By  Capt.  C.  B.  Phillips,  1879,  for  dredging  a  shannel  through  the  bar  at  mouth  of 
the  harbor  and  near  the  wharves  300  feet  wide  and  8  feet  in  depth  at  mean 
low  water,  at  an  estimated  cost  of  |10,000,  '79,  511,  716,  717,  718^  '80,  645, 

Surveys. 

ftesarve^,  1882,  '82,  85^, 
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ONTOHVAOOM  HABBOB9  MICH.— Improvsmknt  of.* 

(Con tinned  from  Vol.  I,  p.  397. ) 
Approprtatloiis. 

Ibbl-nd 12*2,600 

1880 15, 000, '80,  1898. 

1881 20,080,  '81,  2034. 

1882 20,(00, '82,2114. 

1884 15,000,  '84,  1826. 

1886 13, 000, '86,  1643. 

Total 285,600 

18c8 12,500,  act  of  AagOHt  11,  1888. 

Coimnerce. 

Bequirements  of  general  lake  commerce  and  availability  aa  a  harbor  of  refuge 
jQstify  coq^pletion  of  work,  '80,  1898. 
Contracts. 

1880.  McDongall  &  McLennan,  for  pie.*  construction,  '81,  2035. 

1881.  J.  Bich,  for  pier  extenson,  '81,  2036. 

1882.  J.  Rich,  for  pier  exteusi.  n,  '83,  1631. 
1884.  J.  H.  Gillette,  for  pier  extension,  '85,  1969. 

1886.  A.  S.  Bretherton,  lailure  to  enter  into  contract,  '87, 1967.  Contract  awarded 
to  W.  T.  Casgrain,  '87, 1968. 

Eiiiriii««rs« 

Chief  of  Enginrkks. 

Beporte,  '80, 202 ;  '81, 271 ;  '82,  266 ;  '83, 274 ;  '84, 273 ;  '85, 296 ;  '86, 290 ;  "SI, 
256. 
Enqinkebs  IK  Charge. 
Lieut.  Col.  H.  M.  Robert,  1875-'83.    Reports,  '80,  1897 ;  '81, 2033 ;  '82,  2114. 
Capt.  F.  A.  Hinman,  1883-'84.    Report,  '83, 1630. 
Lieut.  Col.  J.  W.  Barlow,  1884-'86.     Reports,  '84, 1825 ;  '85,  1968. 
Capt.  C.  E.  L.  B.  Davis,  1886-'—.    Reports,  '86,  1641 ;  '87,  1967. 
Operations. 
1879-'80.  4  cribs  placed  in  extension  of  west  pier  and  saperatractnie  built  oyer  9 

cribs,  '80, 1897, 1898. 
1880-'bl.  3  cribs  placed  in  extension  of  the  east  pier  and  5  in  the  west ;  2  oonraes 
of  superstructure  placed  over  4  cribs  in  the  west  pier  and  superstructure  for  3 
cribs  furnished,  '81,  2034. 
1881-82.  4  crib  superstructures  placed  in  extension  of  west  pier  and  3  in  east  pier ; 

also  superstructure  built  over  4  cribs  in  west  pier,  '82, 2114. 
1882-'83.  2  cribs  placed  in  extension  of  the  east  pier  and  400  linear  feet  super- 
structure built  over  same;  partial  superstructure  completed  over  6  cribs  in 
west  pier,  '83, 1630. 
1883-'84.  East  pier  extended  250  feet  and  200  linear  feet  of  planked  saperstrnctnre 

built ;  20  snubbing  posts  placed  in  east  and  west  piers,  '84, 1826. 
1884~'S5.  West  pier  extendea  100  feet  and  950  linear  feet  of  superstructure  bailt, 

'85, 1961. 
1885-'86.  East  pier  advanced  75  feet;  10,546  cubic  yards  material  dredged  from  the 

channel,  '86, 1642. 
1886~'87.  100  linear  feet  of  crib-work  of  west  pier  leveled  to  receive  sujieiiBtnict- 
ure ;  minor  repairs  to  piers,  '87, 1968. 

Projects. 

By  Maj.  Wheeler,  1867,  for  construction  of  2  parallel  piers  of  crib- work  250  feet 
apart,  extending  2,160  feet  from  the  mouth  of  Ontonagon  River  to  the  18-foot 
curve  in  Lake  Superior,  with  the  dredging  of  the  channel  between  the  piers  to 
a  depth  of  12  feet.  Estimated  cost,  $363,770,  '67, 20,  63,  65 :  '86, 1641.  Ag gre- 
gateof  appropriations  from  1867  to  1886,  inclusive,  |285,600,  ^86, 1642;  '87, 1967. 
Probable  increase  of  estimate  due  to  the  advance  of  the  outer  bar,  '86,  1641 ; 
87,  1967. 


OOSTENAV£.A  AND  COOSAirATTEE  RITERS,  GA«— iMPmrns- 

HXNT  OF. 

(Continued  from  Vol.  I,  p.  399.)     • 
Appropriations. 

l874-'79 $22,000 

1880 2, 000, '80,  1693. 

1881 1, 000, '81,  1874. 

1882 ;....   1,000,  '82,  1858. 

Totia  ..,, 26,000 
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OOSTi:]VAVt.A  AND  COOSA WATTEE  RIVERS,  OA.-Continaed. 

Encroachments. 

Further  expenditures  not  recommended  until  the  railrojid  bridge  near  Rome  la  pro- 
vided with  a  suitable  draw,  '87, 1278. 
Eng'Ineers. 
Chief  of  Engineers. 
Reports,  '80.  188 ;  '81,  256:  '82,  249 ;  '83,  257 ;  '84,  257 ;  '85,  201 ;  '86, 199;  '87, 
167. 
Engineers  in  Charge. 
M^.  W.  R.  King,  1875-'85.    Reports,  '80,  1692:  '81,  1873;  '82,  1857;  '83,  1503; 

'84  1656. 
Capt.'R.  L."  Hoxie,  188&-'— .    Reports,  '85,  1300;  '86,  1165;  '87, 1278. 
Operations. 
1879-'80.  472  cubic  yards  rock  and  bowlders  and  313  cubic  yards  gravel  excavated 
and  441  snags  and  overhanging  trees  removed ;  807  cubic  yards  rock  quarried 
and  1,513  cubic  yards  rock  placed.in  dams,  '80, 1692. 
1880-'81.  3,042  cubic  yards  gravel,  loose  rock,  and  111  cubic  yards  solid  rook  exca- 
vated; 133  cubic  yards  of  stone  quarried;  287  cubic  yards  stone  placed  in  dams; 
46  snags  and  trees  removed,  '81,  1874. 
1881-'82.  131  cubic  yards  solid  rock  and  366  cubic  yards  loose  rock  and  gravel  exca- 
vated ;  26  snags  removed,  '82,  1857. 
1882-'87.  No  operations  through  completion  of  improvement,  '86,  199;  '87,  1278. 
Projects. 
By  Capt.  Overman,  1874,  to  secnre  a  3-foot  depth  of  channel  in  the  Oostenaula,  and 
on  the  Coosa wattee  good  navigation  for  boats  drawing  2  feet  during  nine  months 
of  the  year,  the  improvement  to  be  accomplished  W  the  removal  of  snags  and 
trees,  graV^el,  and  rock  bars.    Estimated  cost  for  Oostenaula,  f  12,000,  and  for 
the  Coosawattee,  f  16,208.50,  '74,  i,  583;  '75,  i,  794;  '80, 1693. 


OREGON  IIIV£iET,  N.  €•— Examination  of. 

Enirioeers. 

Chief  of  Engineers. 

Reports,  '81,  168;  '82,  164. 
Engineer  in  Charge. 
Capt.  J.  Mercur.    Report,  '82, 1127. 
Plans. 

In  1882  Capt.  Mercur  considered  that  the  unstable  character  of  the  bar  coveting 
the  inlet  would  render  an  attempted  improvement  futile  without  large  cost, 
'82,  1128. 
9urvef9. 

Examination  ordered  by  act  of  March  3, 1881.    Made  under  direction  of  Capt.  Mer- 
cur, '82,  1127. 


OSAOE  RIVER,  MO.  AND  KANS.— Improybmbnt  of. 

(Continued  from  VoL  I,  p.  400.) 
Appropriations. 

1871-^79 $140,000 

1880 30,000, '80,  1395. 

1881 20,000, '81,  1589. 

1886 « 10,000, '86,  1396. 

Total 200,000 

1888 5,000,  act  of  August  11,  1888. 

Statement  of  appropriations,  '85,  1636;  '86, 1396. 
Commerce. 

Steam- boat  traffic  upon  river,  '81,  1593. 
Lumber  interests,  '87, 1592. 
Enifineers. 
Chief  of  Engineers. 
Reports.  '80,  161;  '81,  222;  '82,  220;  '83,  228;^ '84,  235;  '85,  254,  259:  '86, 
246; '87,  214, 
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eSAOE  RIYSB,  no,  AND  KAMS.-ContinncKl. 

BBflneers— Continned. 
JSKaxNBXitfl  nr  CHARaB.    • 
Col.  J.  H.  Simpoon,  1873-'80.    Report,  '80,  1359. 
Haj.  O.  U.  £niBt»  18da-'85.    Reporto,  '80,  1391;  ^81,  1586;  '82.  1656;  '83, 1^3; 

'84  1529. 
MaJ.  A.  M.'MiUer,  1885-?—.    Reports,  '85,  1636,  1657;  '88,  1395;  '87,  1591, 1533. 

AiBSISTAM  TB. 

W.  8.  Simpeon.    Reports,  '81, 1589 ;  '83,  1657. 
8.  E.  M.  Qregory.    Report,  '82,  1667. 
K.  Winston.    Report,  '83,  1294. 
Operations. 

1879-'80.  Rook  and  sna^  removal  at  Reynold's  Shoal  and  Devil's  Elbow;  daoi 
strengthened,  training-wall  repaired  and  extended,  and  snags  removed  ax 
Moore's  Flats ;  dams  and  training- walls  buUt  at  Haskin's  and  Bnrd's  shoals, 
and  breach  at  latter  place  repaired ;  channels  dredged  at  Kirkman's,  Pack's,  antl 
Clark's  Island  shoals,  also  dam  bnilt  at  first-named  locality:  training- iraii 
extended  and  break  in  dam  repaired  at  Shipley's  Shoal,  '80,  1393, 1394. 

1880-'81.  Training- walls  extended  at  Shipley's  and  Bnrd's  shoals;  dred^ine  aiid 
snag  removal  at  Mnsic's,  Saline,  and  Town  shoals,  and  dredging  at  Loc^ett'a 
Island  Shoal ;  rock  quarried  and  channel  excavation  began  at  Moore's  Flat.') ; 
break  in  training- well  repaired  and  bar  removed  at  Kirkman's  Shoal ;  chanuei 
dredged  at  Rice's  Shoal ;  cross-dam  and  trainins-wall  bniU,  excavation  of  chitD- 
nel  begnn^  and  snags  removed  at  Berry's  Shoal,  '81, 1586,  1587. 

1881-82.  Straightening  of  chute  completed,  dam  and  training -wall  extended,  and 
dredging  done  at  Moore's  Flats ;  training-wall  extended,  raised,  and  repaired, 
and  dredging  done  at  Berry's  Shoal ;  dredging  doue  at  Schieless,  Clark's  Island, 
Haskin's  aira  Kirkman's  shoals;  1,063  snags  removed  from  channel  betwetm 
Grand  River  and  mouth  of  Osage,  '82,  1656. 

1882-'83.  310  snags  removed  from  river  between  Big  Gravois  and  mouth  of  Osage, 
'83  12^. 

1883-'86.  No  operations  for  lack  of  funds,  '84,  1529 ;  '85,  1636 ;  '86, 1395. 

1886-^87.  370  snags  and  878  trees  removed,  '87,  1592. 
Phjrslcal  Cbaracterlstics. 

Gauge  records  at  Tuscumbia  and  Warsaw  for  1881,  '81,  1593, 1594;  '82,  1661 ;  '83, 
1295;  '84,  1530. 

Plans. 

In  1884  Mai.  Ernst  did  not  consider  that  the  river  was  worthy  of  improvement  hy 
movable  locks  and  dams,  '85,  1658. 
In  1886  Maj.  Miller  expressed  the  same  conclusion,  '87, 1594. 

Projects. 

The  original  project  adopted  in  1871  proposed  contracting  the  width  of  the  river 
at  shoals  by  means  of  cross-dams  and  training- walls,  dredging  the  channel  by 
means  of  teams  and  scrapers,  and  removal  of  rocks  and  snags  from  channel  and 
trees  from  banks,  the  object  being  to  obtain  a  2-foot  low- water  navigation.  The 
estimated  cost  of  this  improvement  was  t230,000,  '71,  238;  '86,  1^5. 

Surreys. 

Of  river,  1881,  above  Tuscumbia,  '81,  1588. 

Of  Osage  River  from  Tuscumbia  to  month  of  Rainey  Creek,  1881,  '82,  1662. 

Examination  of  river  fh>m  mouth  to  Osceola,  with  view  to  formation  of  slack  wat«r 

navigation  by  movable  locks  and  dams.    Made,  1884,  under  directioij^of  M%j. 

Ernst,  '85,  1657;  and  also  in  1886  under  direction  of  jkaj.  Miller,  '87,  1593. 
Haps. 
'80,  ^394. 


OSWEGO)  N.  T.^CONSTRUCTION  OF  BRKAKWATEB  AT. 

(Continued  from  Vol.  I,  p.  401. '^ 
Approprlatioiis. 

1®6^79 11,264,362.87 

1880 90, 000. 00, '80,  2217. 

1881...^ 50,000.00,  '81,2449. 

1882 80, 000. 00, '82,  2456. 

1884 80, 000. 00, '84,  2145. 

1886 71,250.00, '86,  1893. 

Total—. 1,635,612.87 

1888 100,000.00|  actof  AagOBtU,  1888. 
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OSWEGO,  IV.  ¥.-ContiDQea. 

Contracts. 

1881.  J.  H.  Ca^y  for  timber  and  stone  filling,  at  $1.10per  cnbio  yard  and  dredging,  at 
75  cents  per  cubic  yard,  '81,  2451.  F.  B.  Gay,  for  iron,  '81,  2451.  G.  Kellogg, 
for  removal  of  rook,  at  $7  per  cnbio  yard,  and  other  material,  at  70  cents  per 
cubic  yard,  respectively,  '81,  2451<  G.  Kellogg,  for  timber  and  stone  filling,  at 
11.35  per  cubic  yard,  and  dredging,  at  $1.25  per  cubic  yard,  '81,  2451.  F.  Wil- 
son, for  iron,  '81,  2451. 

1882.  F.  Wilson,  for  iron,  '83,  1948. 

1883.  F.  Lee,  for  dredging,  at  30  cents  per  cubic  yard,  '84,  2143. 

1884.  Post  &  Henderson,  for  timber,  '84,  2146. 

Encroachments. 

Construction  of  coal-trestle  by  Delaware,  Lackawanna  and  Western  Railroad  Com- 
pany in  harbor  formed  by  west  breakwater,  '83,  1949. 
Engrinecrs. 
Chief  of  Engineers. 
Reports,  '80,  232;  '81,  319;  '82,  313;  '83,  321;  '84,  325;  '85,  350;  '86,  345;  '87, 
310. 
Board  of  Engineers. 
Convened  at  New  York  February  15,  1837.  to  report  upon  removal  of  east  break- 
water in  Oswego  Harbor.     Report,  '87,  2390.     (Cols.  Casey  and  Abbot  and 
Lieut.  Col.  Houston.) 
Engineers  in  Charge. 
Lieut.  Col.  McFarland,  1875-^83.     Reports,  '80,  2212;  '81,  2447;  '82,  2449;  '83, 

1951. 
Lieut.  Col.  H.  M.  Robert,  188*3-'85.     Reports,  '83,  1948;  '84,  2143.  2147;  '85,  2278. 
Capfr.  E.  Maguire,  1885.    Reports,  '85,  2278 ;  ^86,  1892, 
Cnpt.  C.  F.  Palfrey,  1886-'—.     Report,  '87,  2381,  238(5. 
Assistant. 

W.  P.  Judson.    Report,  '82,  2452. 
Operations. 

.   1879-80.  747  linear  feet  crib-work  sunk  in  extension  of  new  breakwater  and  677 
'  linear  feet  of  same  covered  with  superstructure ;  minor  repairs  made  to  new 
breakwater,  southeast  portion  of  old  breakwater  h<iavily  riprapped ;  400  linear 
feet  of  northern  half  rebuilt  from  foundation  up,  and  220  feet  more  repaired ; 
also  repairs  to  derricks  and  working  plant,  '80,2*J12,  2216. 
1«S0-'S1.  463  linear  feet  of  crib- work  added  to  east  breakwater,  '81,  2447. 
I'^ol-'di.  441  linear  feet  crib- work  added  to  west  breakwater,  completing  the  same; 
7  cribs  sunk  in  extension  of  the  east  breakwater ;  ch*annel  deepened  by  dredg- 
ing to  15  feet  on  west  side  of  river,  '82, 2450. 
1882-'8U.  Extensive  repairs  to  breakwater,  Government  wharf,  and  engineer  prop- 
erty ;  5,000  cubic  yards  matefial  dredged  from  inner  harbor,  '83, 1948. 
1883-'84.  32,194  cubic  yards  material  dredged  from  inner  harbor ;  **epairs  to  break- 
water and  breaches  therein,  '84, 2144. 
1884-'85.  1,929  cubic  yards  material  dredged  from  inner  harbor;  west  breakwater 
spur  built;  breach  in  breakwater  arrested  by  construction  of  bulkheads  on 
either  side  of  the  injured  portion,  '85,  2278,  2280. 
1885-86.  Two  partial  breaches  in  the  breakwater  repaired ;  buttress  built  against 

parapet  in  harbor  faco,  '86, 1892. 
1886-^87.  Lake  face  of  west  breakwater  parapet  strengthened;  superstructure  on 
shore-arm  repaired;  repairs  to  lake-arm  and  east  breakwater,  '87,2383. 
Physical  Characteristics* 

Measurements  of  height,  velocity,  and  force  of  waves,  '85,  2279. 
Projects. 
The  earliest  project  was  adopted  in  1827  and  proposed  to  inclose  an  area  at  the 
mouth  of  the  river  by  extending  piers  from  the  shores  into  the  lake  and  ad- 
joining the  outer  ends  of  the  piers  with  the  shores  by  lateral  breakwater,  '74, 
i,  261,  262.  This  project  was  completed  in  lb69  and  the  work  forms  the  present 
inner  harbor. 
From  1826  to  1869,  inclusivf^  $473,362.87  was  appropriated.  In  1870  the  present 
project  was  adopted,  and  it  consists  of  a  breakwater  5,800  feet  in  length,  par- 
allel to  the  old  west  breakwater  and  about  1,100  feet  in  advance  of  it.  The  esti- 
mated cost  was  $1, 161.682,  '70, 221 ;  '86, 345.  The  project  was  modified  in  1879, 
1880,  1882,  and  1883  by  the  proposed  construction  of  an  east  breakwater  2,700 
feet  long,  the  reduction  of  350  feet  in  the  opening  between  the  east  end  of  the 
west  breakwater  and  north  end  of  light- house  pier ;  the  use  of  creosoted  timber 
in  repairs  to  the  old  breakwater,  the  construction  of  spurs  along  the  outer  face 
of  the  west  breakwater,  and  the  deepening  by  dredging  of  the  inner  harbor  at 
the  moutli  of  the  river,  '79,  1734 ;  '86,  345.  The  amount  appropriated  from 
1870  to  1886,  inclusive,  was  ^1,162,250. 
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OSWEUO,  N.  Y.-Coiitinne<l. 

Projects — Continuotl. 
The  Board  of  Eugiiieors  ot'  \>t67  recoiimieuded  the  removal  of  the  part  of  \hv  t  ist 

breakwater  alrendv  built,  '87,  2391. 
History  of  pa«t  projects,  '87,  23j!<1. 

Surreys. 

Maps. 
Oswego  Harbor,  '80,  2-2lt« ;  '81,  t-Mr.O. 


OTTER  CREEK,  VT.— Improvement  of. 

(Continued  from  Vol.  I,  p.  405.) 
Appropriations. 

1872-'79 §'>S,000 

1880 2,000,  '80,  560. 

IBHl i>,000, '81,  7-2t5. 

1&&2 2,000,  '82,  712. 

Total ;>4.000 

1888 2,500,  art  of  August  11,  1888. 

Appropriations  prior  to  1880,  '81,  725. 

Contracts* 

1881.  L.  Whitney,  for  dredging,  at  30  cents  per  cubic  yard,  '82,  712. 
1884.  L.  Whitney,  for  dredging,  at  25  cents  per  cubic  yard,  '84,  2158. 
Engrincers. 

C'HIKF    OF    KnOIXEKUS. 

Repori8,'8O,90;  '81,114;  '82,115;  '83,325;  '84,329; '85.356; '86,350; '87,315. 
Engineers  in  Charge, 

Col.  J.  Newton,  1878-'80,  '80,  90. 

Lieut.  Col.  N.  Michler,  1880-'82.    Reports,  '80,  559 ;  '81,  725. 

Mai.  G.  L.  Gillespie,  1882-83.     Report,  '82,  711. 

Lieut.  Col.  H.  M.  Robert,  188:^85.     Reports,  '83,  1960;  '84, 2158. 

Maj.  M.  B.  Adams,  1^*85-'—.     Reports,  '85,  2309;  '86, 1905;  '87,  2410. 
Assistant. 

J   A.  Gillespie.     Report,  '82,  712. 
Operations. 
1881-^2.  6,219  cubic  yards  material  dredged  from  bars  at  Vergennes  Basin  and 

mouth  of  the  creek,  '82,  711. 
1882-'8;i.  10,791  cubic  yards  material  dredged  from  Vergennes  Basin,  Boll  Brook. 

Smith's  and  Gage's  bends,  '83, 1960. 
1883-'84.  No  operations,  '84, 2158. 

1884-'85.  11,773  cubic  yards  material  dredged  from  Ball  Brook  Bend,  »85,  2309. 
1885-'87.  No  operations,  '86,  1905 ;  '87,  2410. 

Projects. 

The  project  proposed  by  Col.  Newton  in  1872  proposed  the  formation  of  a  channel 
from  Lake  Champlain  to  Vergennes  Basin  100  feet  wide  and  8  feet  deep,  with 
the  formation  of  a  basin  at  Vergennes.  Estimated  cost,  $58,146,  '72,  273;  '81, 
725.  In  1882  the  project  was  moditled  to  provide  for  rock  removal  at  Steam- 
boat Lauding,  near  Vergennes,  increasing  the  estimated  cost  to  $73,748.40,  '82, 
712.  In  1884  it  was  further  modified  so  as  to  provide  for  a  change  in  the  hith- 
erto proposed  channel  at  Bull  Brook  Bend  so  as  to  escape  the  removal  of  rock. 
'84.  2159. 

Surveys. 

Examination,  1881',  '81,  725. 

Examination  of  bars  and  special  survey  of  Steamboat  Lauding,  '82, 711. 

Survey  of  Vergennes  Reef,  1882,  '82, 712. 

Survey  at  Bull  Brook  Bend,  1884,  '84,  2158. 


OUACHITA  ArVD  BL.ACK   RIVERS,   L.A.   AND  ARK.— Improve 

MENT  OF. 


Appropriations. 

1871-'79 


(ContinuiMl  from  Vol.  I,  p.  406.) 


$243,000 

1880 8,000,  '80,  1307. 

1881 12,000,  '81,  1417. 


RIVERS    AND    HARBORS.  387 


OUACHITA   A^D   BL.A€K   RIT£R$,  L.A.  AND  AKK.- Continued. 

Appropriations— Continued. 

18d2 $12,000,  '82,  1557. 

1884 , 15,000,  »84,  1330. 

1886 17,500,  '86,  1352. 

Total 307,500 

^^\  Srdiil^  'S!^.TAr^^7^yl:c::Lt±■.  'tZ  S-*of  ^"^--^  u,  im. 

statement  of  appropriations,  '80,  1306;  '87,  1457. 

Commerce* 

Importance  of  improvement,  '81,  14*21. 
Engineers. 

Chief  of  £noineer6. 

Reports,  '80,  152;  '81,  211 ;  '82,  208:  '83,  217;  '84,  221,  227;  '85,  235;  '86,  230; 
'87,  195. 
Engineers. 

Mai.  W.  H.  H.  Benyanrd.  1873-'83.     Reports,  '80,  1305,  1307;  '81.  141G;  '82,  1556, 

Maj.  A.  M,  Miller,  ■l8.S;^'85.     Reports,  '83,  1155;  '84,  1329,  1351,  1381,  138G. 

Capt.  E.  Berjrland,  188o-'86.    Reports,  '85,  1497 ;  '86,  l:i51. 

Capt.  J.  H.  Willard,  ltf87-'— .    Report,  '87.  1455,  1487,  1495. 

ASSISTA  XT8 

W.  C.Meivin.    Reports,  '80,  1307;  '81,  1418. 

E.  F.  While.    Reports,  '81,  1417;  '82,  1557;  '83,  1157;  '84,  1382. 
P.  C.  Montgomery.    Report,  '84,  1351. 

F.  S.  Burrowes.     Report,  '84,  1383. 
Operations. 

History  of  work,  '86,  1351. 

1 879-60.  400  snags  removed  from  channel  below  Monroe,  '80,  1305. 

1880~'81.  456  snags  and  4,159  trees  removed  from  channel  and  banks  of  Upper  Oaa- 

chita;  dam  at  Catahoula  Shoals  rebuilt,  '81,  141i). 
1881-'82.  241  snags  and  logs  removed  and  6,210  trees  cut  down,  '82,  1556. 
1882-^83.  780  logs  and  snags  destroyed  ;  900  trees,  shore  snags,  and  stumps  removed ; 

wreck  of  steam-boat  Little  Bob  B  removed,  '83, 1155. 
1883-'84.  No  operations  for  lack  of  funds,  '84.  1:529. 
1884-'85.  677  snags  pulled ;  2,652  trees,  stumps,  and  logs  removed  from  channel,  '85, 

14l»9. 
1885-'86.  No  operations,  '86,  1352. 
1886-'S7.  465  snags  and  stumps  removed  and  267  trees  cut,  '87,  1456. 

Plans* 

In  1883  Capt.  Miller  did  not  consider  that  part  of  the  river  between  Camden  and 
Arkadelphia  worthy  of  improvement  nor  the  Work  a  public  necessity,  '84, 
1353. 

In  1887  Capt.  Willard  considered  this  part  of  the  river  worthy  of  improvement  to 
the  extent  of  removing  obstructions,  '87,  1496. 

In  1887  Capt.  Willard  did  not  consider  that  pare  of  the  river  between  the  mouth 
and  Camden  worthy  of  improvement  by  locks  and  dams,  '71,  340 ;  '74,  i,  352 ; 
'84,  1386;  '87,  14fc8. 
Projects. 

The  first  appropriations  were  made  with  a  view  to  the  improvement  of  the  river 
by  means  of  a  system  of  locks  and  dams,  the  estimated  cost  of  which  was 
$1,163,083,  '72,  346,  348,  370,  374;  '73,  484. 

A  portion  of  the  funds  appropriated  was  expended  under  this  project  for  material, 
surveys,  etc.,  when  it  was  abandoned  in  1875,  '75,  i,  521;  '80,  1306.  Thp  bal- 
ance of  the  funds  was  expended  iu  the  purchase  and  operation  of  an  iron- 
hulled  snag-boat.  The  character  of  the  improvement,  viz,  the  removal  of  logs, 
snags,  and  similar  obstructions,  does  not  a<lmit  of  a  permanent  improvement  or 
definite  estimate,  '80,  1306;  '84,  1386;  '86,  231.  By  act  of  1884  the  Black 
River,  Ark.  and  La.,  was  placed  under  the  same  bead  as  the  Ouachita,  '86, 
1351. 

Surveys. 

Examination  of  Catahoula  Shoals  and  vicinity,  1879,  '80,  1307. 

Examination  of  Ouachita  River  from  Camden  to  Arkadelphia  ordered  by  act  of 
August  2, 1882.    Made,  1883,  under  direction  of  Maj.  Miller. 

Not  recommended  for  improvement,  '84,  1351. 

Plan  and  estimate  for  con  tinning  improvement  of  Ouachita  River  from  its  month 
to  Camden,  Ark.,  ordered  by  act  of  Aagust  2,  1882.  Made,  1882,  under  direc- 
tion of  Maj.  Miller^  '84,  1386. 

Re-examination  with  a  view  to  slackwater  from  Camden  to  month  ordered  by  Dkct 
of  August  5,  1886.    Made  under  direction  of  Capt.  Willard,  '87,  1487. 
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OUACHITA  AND   BL.ACK  RIVERS,  L.A.  AIVD  ARK.  — Coiitinm  I 

Sarveys—Cou  tinned. 

Examination  of  harbora  of  Monrof)  ami  Trenton,  La.,  on  Onacbita  River,  witli  vie;r 
to  prevent  caving  of  banks  ordered  by  act  of  August  2,  l\i&2.  Made,  18-?3, 
under  direction  of  Maj.  Miller,  '84,  1381. 

Examination  above  Camden  ordered  bj'  act  of  Augast  5,  IddO  Made  under  direc- 
tion of  Capt.  Willard,  '87,  1495. 


OUTL.ET  TO  L.AKE  IVINNEPESAUKEE,  IV.  H.— Lmprovemext  or 
(See  WiNNEPBSAUKEE  (Winnipiseooee)  Lake,  N.  H.— lMPROVEMB3n' of.) 


OUTLET  TO  WOL.F  LAKE,  IND.— Rbsurvey  of. 
(See  Wolf  Lake,  Ixd.— Resuuvey  of  outlet  to.) 


OWENSBOROUOH  HARBOR,  K¥. -Examination  of. 

Engineers. 

Chief  of  Exqineers. 

Report,  '85,  284. 
Engineer  in  Charge. 

Lieut.  Col.  VV.  E.  Merrill.     Report,  '85,  1831. 

Ass  I  ST  A  X  T 

G.  W.  Goethals.    Report,  '85,  1831. 
Plans. 

In  1>S.'^4  Lieut.  Col.  Merrill  did  not  consider  tbe  harbor  wortUv  of  improvemeat, 
•85,  1531. 
Surveys. 

Examination  ordered  by  act  of  July  5,  1884.    Made  under  direction  of  Col.  Mer- 
rill, '85,  1831. 


OWL'S  HEAD  HARBOR,  HIE.— Examination  or. 

(Continued  from  Vol.  I,  p.  408.) 
Appropriations. 

1836-'7y 117,902.11. 

Eng:ineers. 

Chief  of  Engineers. 
•  Report,  '85,  00. 
Engineer  in  Charge. 
Col.  C.  E.  Blunt.     Report,  '85,  476. 
Plans. 
In  18::?4  Col.  Blunt  considered  that  the  harbor  reoaired  no  artificial  improvemeut, 
'85,  478. 
Surveys. 
Examination  ordered  by  act  of  July  .5,  1884.     Made  under  direction  of  Col.  Blunt, 
'85,  476. 


PACIFIC  COAST  HARBOR  OF   REFUGE.— Examination  for. 

(See  Harbor  of  refige  on  Pacific  Coast.) 
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PADVCAH,  Kir.—EXAMiXATiox  fok  ics-harbor  at. 

Engrlneers. 

Chief  of  Engineers. 

Reports,  '85,  284 ;  '87,  243. 
Engineer  in  Charge. 

Lieur.  Col.  W.  E.  Merrill,  l^i.    Reports,  '85,  1830;  '87,  1833. 
Assistants. 
Lieut.  G.  W.  Goethals.    Report,  '85,  1830. 
Lieut.  L.  H.  Beach.     Report,  '87,  1833. 
Physical  Characteristies. 

Washing  of  river  banks,  '85,  1830. 
Plans. 
In  1884  and  1887  Lieut.  Col.  Merrill  reports  that  the  harbor  is  unworthy  of  im- 
provement irom  a  oommeroial  8tana-point<,  '85,  1830 ;  '87,  1833. 
Stairvejrs. 
jBzamination  ordered  by  act  of  July  5,  1884.    Made  under  direction  of  Lieut.  Col« 
Merrill,  '85,  1830. 


PAOAN  CREEK,  TA.— Improvement  of. 

(Continued  from  Vol.  I,  p.  409.) 

A  ppropriations* 

18^ $5,060, '80,  821. 

1881 5. 000, '81,  991. 

Contracts. 

1880.  H.  E.  Culpepper,  for  dredging,  at  16^  cents  per  cubic  yard,  '81,  991. 

1881.  J.  Caler  &,  Co.,  tor  dredging,  at  23  cents  per  cubic  yard,  '82,  1077. 

Engrlneers* 

Chief  of  Engineers. 

Reports,  '80,  119;  '81,  159;  '82.  155;  '83,  162. 
Engineers  in  Charge. 
Capt.  C.  B.  Phillips,  1880-'ol.    Report,  '80,  820. 

C  ipt.  J.  Merour,  June  14,  1881-'83.    Reports,  '81,  990;  '82,  1076;  '83,  842. 
Operations* 

1880-'{:jl.  6,662  cubic  yards  material  dredged  from  bars  at  Smithfield,  '81,  991. 
18dl--'82.  34,631  cubic  yards  material  dredgei  from  bars  aud  at  mouth  of  creek, 

'82,  1076. 
18S2-'83.  No  operations  for  lack  of  funds,  '83,  842. 
Projects. 
By  fcJ.  T.  Abert,  1875,  for   excavation  of  a  channel  60  feet  in  width  and  6^  to  7 
feet  deep  through  four  bars  between  the  town  of  Sinithfield  aud  mouth   of 
creek,  a  distance  of  5  mile^.     Estimated  cost,  $28,380,  '75,  ii,  157  ;  '80,  820. 


PALmi  RA  L.AKE,  L.A.  AND  ]II I SS.- Examination  of. 

Eng:ineei*s.  • 

Chief  of  Engineers. 

R.'P  rt, '84,  22.. 
Engineer  in  Charge. 

Maj.  A.  M.  Miller.    Report,  '84,  1370. 
Assistant 

T.  M.  Farrell.     Report,  '84,  1371, 
Physical  Characteristics. 

Description  of  lake,  '84,  1370. 

Plans* 

In  188:^  Maj.  Mller  did  not  consider  the  lake  worthy  of  improvement  nor  the  work 
a  public  necessity,  '84,  1371. 

Surveys. 

Examination  ordered  by  act  of  August  2,  185 i.     Made,  1SS3,  under  direction  of 
Maj,  Miller,  '84,  1370. 


390  INDEX    OF 

PAinLICO  AIVD  TAR  RIVER"!!,  N.  C— Impkovkmext  of. 
(Continued  from  Vol.  I,  i»p.  40'J  and  53'^.  ^ 

A  ppropriations. 

1636-'; 9,  Pamlico.  River ....  |28,  fXK) 

l!^'9  Tar  River....: :5,0<H) 

18-*0 9,0(K),  '80.  H:5d 

leWl 8,(X)<i, '81,  UM)-i. 

Ic82 10,000,  '82,  1084 

lHd4 5,000,  '84,  1u:MJ. 

1S66 5,000,  '86,  907. 

Total 68,000 

1888..'. 10,000,  act  of  August  11,  1888. 

Commerce. 

Increawe  in  shipments,  '83,  8:>0. 
Engrlneers. 

Chief  of  Exgixef.rs. 

Reports,  '80,  VSS;   *81,  16-2 ;  '82,  1C8;    '83,  164  ;    '84,  168;  '85,  161 ;    '86,  l^r, 
'87,  1-23. 
Engixeers  IX  Charge. 

Capt.  C.  B.  Phillijis,  1880-'81.     Report,  '80,  836,  8:58. 

Capt.  J.  Mercur,  1881-'84.    Reports,  '81,  1001 ;  '82,  1083 ;  '83,  848. 

Capi.  F.  A.  Hinmau,  1884.     Reports,  '84,  1036;  '85,  1041;  '86,  966. 

Capt.  W.  H.  Bixby,  1&86-'— .     Report,  '87,  1010. 

A88I8TA>'T8. 

W.  H.  James,    Report,  '80,  &37. 

J.  P.  Darling.    Reports,  '81,  1002 ;  '82,  1084 ;  '83,  849 ;  '84,  1036. 
E.  D.  Thompson.    Report,  '87,  10P2. 
Operations* 

i879-'80.  Channel  70  feet  wide  and  10  feet  deep  formed  throaffh  Stumpy  Shoal  by 

removal  of  snags  and  logs,  '80,  836. 
1880-'81.  1,197  stumps  removed  from  the  dredged  channel  in  the  Pamlico  ;  22  pile 

and  brush  jetties  aggregating  3,233  linear  feet  built  in  Tar  River ;  also  3.088 

stumps  and  snags  removed  from  'same  locality, '81,  1001. 
1881-'82.  6,503  cubic  yards  of  material  and  1,215  stamps  removed  from  the  Pamlico; 

12  jetties  aggregating  1,4^)6  liuear  feet  built  in  the  Tar  River,  '82,  1084. 
1882-83.  Lo)(H  and  stumps  removed  from  the  Tar  River;  160  K  near  feet  of  jetty 

built  at  Red  Bank  on  the  Pamlico;  working  plant  repaired,  '83,  848,  489. 
1883-'84.  1,855  liuear  feet  of  jetty  built  on  the  Tar  River ;  1,224  logs,  stamps,  trees, 

and  snags  removed.  '84,  1037. 
1884-'85.  1,373  logs,  stumps,  and  snags,  5  pile  bridges,  and  149  trees  removed  from 

Tar  River,  '85,  1041. 
1885-*86.  681  logs,  trees,  snags,  and  similar  obstructions  removed  from  the  Tar 

River,  '86,  966. 
1886-87.  2,923  logs,  snags,  stumps,  and  jetty  piles  removed  from  the  river  channel, 

700  trees  cut,  and  2  Sat-boat  wrecks  removed,  '87,  1011. 
Projects. 
Previous  to  1880  the  Pamlico  and  Tar  rivers  were  under  separate  appropriations, 

the  aggregate  of  which  was  $31,030,  '80,  838. 
The  project  for  this  improvement  .proposes  the  removal  of  obstructions  in  both 

rivers  and  widening,  deepening,  aud  straightening  of  the  Pamlico  to  Washing- 
ton so  as  to  obtain  a  9-toot  low-water  channel,  thence  a  3-foot  channel  to 

Greenville,  and  thence  20  inches  deep  to  Tarborough,  at  an  estimated  cost 

of  5^75,000, '76,  i,363;  '79,  700,  702;  '87,  1010. 

Surveys. 

Maps. 
•80,  836. 
Tar  River,  '87,  1012. 


• 


PAnVNMLY  RIVER,  VA.-Impkovemext  of. 
Appropriations. 

1880 $2,500,  '80,  775. 

1831 2,500,  '81,970. 

1882 2,500,  '82.  1038. 

188) 5,000,  '86,  918. 

Total  12,500 

1888 3,000,  act  of  August  11,  1888. 


_i 
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PA.nUNKY  RIVER,  VA.-Continuea. 

Contracts. 

1-H7.  F.  A.  Smithf  for  dike  coustmctiou,  at  S^J.55  per  linear  foot,  '87,  1)43. 
£iig^ineers* 
Chief  of  Engineers. 
Reports,  '80,  115,  1^5;  '81,  155;  '82,  150;  '83. 156;  '84, 158 ;  "85,  I4f^ ;  '86,  144; 
'87,  110. 
Engineer  in  Charge. 
Capt.  C.  B.  Phillips,  1879-'80.     Report,  '80,  904. 

S.  .T.  Abert,  U.  S.  Agent,  1880-'—.     Reports,  '80,  77.?;  '81,  U7U;  '82,  lOIUJ ;  '83, 
819;  '84,  992;  '85,  962;  '86,  917 ;  '87,  942. 
AssmxA^T 

J.  M.  Wolbrect.     Report,  'dO,  904. 
Operations. 

i'!?80-'81.  600  logs  and  snags  removed  from  the  channel,  '81,  971. 

l?81-*82.  1,721  logs,  snags,  and  trees  and  8  wrecks  removed,  improving  '4O  miles  of 

river,  '82,  1037. 
1882-'86.  No  operations  from  lack  of  funds,  '83,  819;  '84,  992:  '85,  9-2;  '86,  918. 
1886-'87.  298  linear  feet  of  dike  built,  '87,  943. 

Physical  Ciiaracteristics* 

Description  of  river  and  obstacles  therein,  '80,  773. 

Projects* 

By  Capt.  Phillips,  1880,  for  improvement,  of  river  by  dred^^iog  through  sand  and 
gravel  bars  and  removal  of  snags,  log^,  aud  similar  obstructions;  forming  a 
channel  40  feet  wide  and  from  5  to  6  feet  deep  at  low  water.  .Ksiiuiated  cost, 
$19,541,  '80,  905,  906.  Increased  in  1885  to  provide  for  additional  work  on  lowt  p 
bars  to  ^>8,300,  '85,  983;  '87,  943. 

Surveys. 

Ordered  by  act  of  March  3,  1879.    Made,  1880,  under  direction  of  Capt.  Phillips, 

'80,  904. 
SsIaps 

Skidmore's  and  Foxes  bars,  *85,  982;  '87,  942. 


PASCAOOUL.A  HARBOR,  iHlSS.    (See  Horn  Island  Pass,  Miss.) 


PASCAOOULA  RITER,  J^ISS.— Improvement  of. 

(Continued  from  Vol.  I,  p.  411.) 
Appropriations. 

lft27-'79 $65,400 

H.'^O 20,000,  '80,  1099. 

1881 4,000,  '81,  1216. 

lc^82 8,000,  '82,  lvi99. 

1884 3,000,  '84,  1215. 

1886 •25,000, '86,  1205. 

Total 125,400 

1888. ...t 27,000,  actof  August  11,  1.^88. 

Statement  of  appropriations,  '84,  1214;  '87,  1331. 

Commerce. 

Benefit  resulting  fron\  improvement,  '81,  1216. 

Contracts. 

1880.  S.  N.  Kimball,  for  dredging,  at  34i  cents  per  cubic  yard,  '80,  1099.     W.  G. 
Mitchell,  for  dre<lging,'  at  27  cents  per  cubic  yard,  '81,  1216. 
Engrineers. 
Chief  of  Engineers. 
Reports,  '80,  140;  '81,  188,  189;  '82,  185,  186;  '83,  197;  '84,  205;  '85,  211;  '86, 
209,211;  '87,  175. 
Engineer  in  Charge. 

MaJ.  A.  N.  Damrell,  1878-'—.    Reports,  '80,  1098;  '81,  1214;  '82,  1298,  1324; 
'83,  1025;  '84,  1214;  '85,  1358;  '86,  1203;  '87,  1330. 

* $5,000  of  which  is  reappropriated  from  an  appropriAtion  fur  Horn  Island  Pass,  piade  in  1884,  '86,  454. 
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PASCAOOULA  RIVEB,  M I SS.-Cou tinned. 
fiufMueers  — Coutiuued. 

T.  L.  Harriflou.    Report,  '82,  1325. 
R.  RHiichenatein.    Report,  '86,  1217. 
Operations. 
id*<  W8l.  75,155  cubic  yards  material  dredged  from  the  channel,  '81,  1215. 
l^Sl-'82.  108,841  cubic  yards  material  dredged  from  the  channel,  '82,  1^93. 
isa2~'83.  1,0:^3  eoa^s  and  5,667  trees  cat  and  removed,  '83,  1<)26. 


1S8.V84.  953  snags  and  4,000  trees  removed,  '84,  1215. 
18d4-'i:i5.  1,115  snags  removed  from  river,  '85,  1359. 


1885-*d7.  No  operations,  '86,  1204 ;  '87,  1332. 

Plans. 

By  Mi^.  Damrell,  for  improvement  of  harbor  at  Pasoagoula,  by  excavation  of  a 
ehannel  100  feet  wide  and  21  feet  deep  throngh  '*  the  Pass."  Estimated  oost, 
$3*26,816,  '82,  1324. 

Projects. 

The  project  of  1879  proposed  the  formation  of  a  dredged  channel  throagh  the  bar 
at  the  month  200  feet  wide  and  7  feet  deep,  and  tne  removal  of  snazs  and  over- 
hanging trees  from  the  river  for  its  entire  length.  Estimated  oost,  153,800,  '74, 
i,  757 ;  ^79,  834. 

From  1878  to  1835,  inclusive,  $59,000  was  appropriated,  '86,  1204. 

In  1886  it  was  proposed  to  form,  by  dredging,  a  channel  12  feet  deep  from  the  mills 
at  Moos  Point  to  the  anchorage  in  the  Bay,  a  distance  of  11^  miles.    Estimated 
oost,  $78,100,  '86,  1217. 
Surveys. 

For  harbor  at  Pascagoula  ordered  by  act  of  March  3,  \d:iU  Made,  1882,  under  direc- 
tion of  M^j.  Damrell,  '82,  1324. 

Of  Pascagonia  River,  from  mills  at  Moos  Point  down  tJ  anchorage  in  Bay,  ordered 
by  act  of  July  5,  1884.    Made,  1884,  under  direction  of  Maj.  Damrell,  '86,  1215. 


PAS<|UOTA!VK    RIV£R,  !V.  C,  above  mouth  of  canal— Exami- 
nation OF. 
£ng:ineers. 

Chief  of  Enoinkers. 

Report,  '85,  164. 
Engineer  in  Charge. 
Capt.  F.  A.  Hinman.     Report,  '85,  1049. 
Surveys. 
Eskammation  ordered  by  act  of  July  5,  lf<S4,    Made  under  direction  of  Capt.  Hin- 
mau,  '85,  1050. 


PASSAIC  BIVCR,  nr.  J.,  above  Newark—IMPKOVEMENT  of. 

(Continued  from  Vol.  I,  p.  412.) 
Appropriations* 

187-2-»7y I8lll'2,000 

1880 J>,000,  '80,  536. 

1882 7,000, '82,  684. 

1884 3.000,  '84,739. 

lase 2, 250, '86,  800. 

Total 126,250. 

18aS 7,500,  actof  August  11,  18S^. 

Appropriations  prior  to  1880,  '80,  536. 
Contracts. 

18'?:\  F.  Pidgeon,  for  dredjfins:,  at  3-^  centd  per  cubic  yard,  '84,  7;I9. 

1884.  R.  Parrott,  for  dredging,  at  49  cents  per  cubic  yard,  '85,  746, 

Enirineers. 

Chibf  of  Engineers. 

Reports,  '80,  8();  '81,  108;  '82,  109;  '83,  105;   '84,  III,  122;  '85,  10^;  '86,  111; 

'87,  (H; 

Engineers  in  Charge. 

Lieut.  Col.  N.  Micbler,  1880-'8i.     Reports,  '80,  535;  '81,  (H7. 

Lieut.  Col.  G.  L.  Gillespie,  1882-'85.     Reports,  *B2,  G-4;  '83.  571  ;  '84,  737,  780, 
782;  '85,744.  x         »         »         t         .         ,         ,         ,        , 
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PASSAIC  BIT£B«  N.  J.,  above  RTewarfc— Contiuaed. 

Eng^ineers — Continned. 
£k6IN£brs  in  CHARQB^Continaed. 
Lient.  Col.  McFarland,  1886.    Report/86,  792. 
Lieut.  G.  McC.  Derby,  1887-'—.    Reports,  '87,  763. 
Assist A.\T 
A.  R.  boerfiinger.    Report,  '84,  784. 
Operations. 
History  of  the  work,  '86,  794, 

1879-'80.  3!i^  cable  yards  stone  removed  from  the  cbannel,  '80,  535. 
1880-'dl.  Stone  abntment  removed  at  expense  of  New  York,  Lake  Erie  and  W^st- 

em  Railroad,  '81,  687. 
1881-'82.  No  operations  for  lack  of  f  aads,  '82,  684. 
188^'83.  No  operations,  '83,  571. 
1883-'84.  19, 190  cubic  yards  sand  and  gravel  removed  from  shoals  between  Erie 

and  Midland  Railroad  bridges,  '84,  738. 
1884-'85.  1,945  cubic  yards  material  dredged  from  Lime  Kilu  and  Middle  bars. 
1885-'87.  No  operations,  '86,  796;  '87,  764. 
Physical  Cliaracterisfics. 

Description  of  river. 
Plans. 

By  Mi\j.  G.  L.  Gillespie,  1B84,  for  extension  of  improvement  from  Passaic  to  Pat- 
erson,  at  an  estimated  cost  of  firom  $380,000  to  t611;000,  '84,  782,  7q4. 
Private  and  Corporate  Work. 

Occupation  of  river  uetween  Passaic  and  Paterson  by  a  corporate  company,  '84, 
780,  782,  784. 

Projects. 

By  Lieut.  Col.  Newton,  1872,  for  partial  improvement  of  river  above  Newark,  so  as 
to  afford  a  channel  6  feet  deep  at  low  water  to  the  head  of  navigation  at 
Passaic,  by  means  of  dredging  and  d ike  construction.  Estimated  cost,  $123,924, 
'72,  805,  807;  '80,  536;  '86,  793. 

In  1885  the  project  was  amended  to  provide  for  a  channel  7^  feet  deep  from  the 
Erie  to  the  old  Midland  Railroad  Bridge,  '87,  764. 

From  1872  to  1886,  inclusive,  $126,250  was  appropriated,  when  it  was  estimated  that 
$7,512  would  bo  required  f^r  completion  of  project,  '86^  796,  797. 

SnrFeys. 

Between  Passaic  and  Paterson  ordered  by  act  of  August  2, 1882.    Made,  1884,  under 

direction  of  Maj.  Gillespie,  '84,  780,  782. 
Maps. 

'81,  688;  '87,  766. 


PASSAIC  RIVCR,  Jtf.  J.,  below  Jtfewark—lMPROVEMENT  of. 

(Continued  from  Vol.  I,  p.  412.) 
Appropriations. 

1872-'79 $112,000 

1880 30,000,  '80,536. 

1881 50,000,  '81,689. 

1882 43,000,  '82,  iaS6, 

1884 25,000,  '84,  741. 

lo86 24,000,  '86,  HOO. 

Total 284,000 

1883 27.500,  act  of  August  11;  1888, 

Coniitierce. 

Necessity  for  completion  of  improvement,  '83,  574. 
Contracts. 

1860.  H.  Dn  Bois  &  Sons,  for  pile-dike  construction,  '81,  690. 

1^81.  E.  M.  Payn,  for  dredging,  at  14  cents  per  cubic  yard,  '81,  690.     H.  Du  Bois  & 

Sons,  for  pile-dike  construction,  '81,690.     E.  Brainard,  jr.,  fur  dredging,  at 

10|  cents  per  cubic  yard,  '82,  t>Sf). 
1882.  Morris  <&  Cummlnga,  for  dredging,  at  22^  cents  per  cubic  yard,  '83,  574. 
1884.  H.  Dn  Bois  &  Sons,  for  dredging,  at  10  cents  per  cubic  yard,  '85,  74^. 
188G.  P.  S.  Ross,  for  pile-dike  construction,  at  $11.50  pe   linear  foot^  '87,  767. 


0 
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PASSAIC  KIVEB,  N.  Jm  below  Newark— Continaed. 

Engineers* 

Chief  op  Kngixeers. 
Kt ports. '80, 8t);  '81,109;  »82,110;  '83, 106; '84, 112; '85, 103;  •86,112;  '87,6?. 

E.VGIXKERS   IX   ClIARGR. 

Col.  J.  Newton,  to  Juno  %\  I'^SO.     Report,  '80,  537. 
Lieut.  Col.  N.  Michlor,  16S0-'H2.     Reports,  '80,  536 ;  '81,  6SS. 

Lieut.  Col.  G.  L.  Gille3|)io,  18H.>-'f<>.     Reports,  '82, 6S4 ;  '83,  572 ;  '84;  740  ;  'SS.  74c.. 
Lieut.  Col.  W.  McFarland,  l'!kS5-'rf<5.     Report,  '86,  792. 
Lieut.  G.  McC.  Derby,  l-i-^G-'— .     Report,  '87.  764. 
Operations. 

History  of  work,  '80,  53*^. 

ld»0-'p<l.  *J,()00  line;ir  feet  of  diking  built  at  mouth  of  river ;  19,263  cubic  yards 

material  dredjired  from  channel,  '81,  G'O. 
1S'?1-'H-'.  134,589  cubic  vanis  material  dredjj;ed  from  channel;  2,003  linear  feet  of 

piItMlikin«  built,  '82,  689. 
l8S-2-'v'^3.  2*2:^,993  cubic  yards  material  dred<fed  from  the  channel,  '83,  572. 
1J?H  J-'-^l.  110,221  cubic  yards  material  dredged  from  the  channel,  '84,  740. 
18S4-'8.~».  (>99  linear  feet:  of  diking  built ;  34,509  cnbio  yards  material  dredged,  '85, 

l'?'^5-'8(>.  110,221  cubic  yards  material  dredged ;  repairs  to  dike,  '86,  799. 

188<)-'87.  1,000  linear  feet  of  pile-dike  built,  '87,  765. 
Projects 

By  Col.  Newton,  1880,  for  formation  of  a  chan  el  200  feet  wide  and  10  feet  deep  at 
mean  low  water  from  the  Pennsylvania  Railroad  Bridge  at  Newark  to  Nevrark 
Bay,  by  dredging  and  construction  of  15,800  linear  feet  of  pile-dike.  Csti< 
raaU^d  cost,  $232,875,  '80,  537;  '84,  741. 

By  Lieut.  Col.  Gillespie,  1884,  for  extension  of  channel  through  shoals  in  Newark 
Bay,  by  dredging  and  the  extension  of  the  dike  at  the  month  of  the  river 
abont  8,000  feet.  Estimated  cost,  $121,000,  increasing  the  original  estimate  to 
$;^3,875,  '84,  741 ;  '87,  765,  766. 

Sur\'eys. 

Maps. 
•81,  688 ;  '82,  m'y ;  '87,  766. 


PASSO  CAVALLO,  TEV.    (See  Matagorda  Bay.) 


PATAPSCO  RIVEB9  I?ID.    (See  Ualtimork  Harbor.) 


PATCIIOOIJE  RIVER,  N.  V.— Sirvey  of. 

€oninierce. 

CommtTce  and  navigation  to  bo  benefited  by  improv.*,in«Mit,  '81,  674. 
Engineers. 
Chief  of  Exgixeers. 

Reports,  '80,  85;  '81,  108;  '87,  67. 
Exgixeers  ix  Charge. 

Col.  J.  Newton.     Report,  '81,  674. 

Lieut.  Col.  McFarland,  1887,     Report,  '87,  759. 
Assist  a  XTs. 

R.  H.  Talcott.     Report,  '81,  674. 

M.  Kiug&ley.     Report,  '87,  760. 

Plans. 

By  Col.  Newton,  1880,  for  securing  a  6-foot  low-water  channel  from  head  of  navi- 
gation to  6-foot  curve  in  Great  South  Bay,  by  dredging  and  construction  at 
mouth  of  river  of  two  parallel  timber  dikes,  aggregating  2,400  linear  feet.  Es- 
timated cost,  $42,320,  '81,  674,  675. 
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PATGHOOUE  RIVER,  N.  Y.-Continued. 

• 

Plans — Continued. 
By  Lient.  Col.  McFarland.  1886,  for  securing  a  6-foot  low-water  channel  within  the 
above  limits,  by  dredging  and  the  protection  of  the  cut  bv  a  dike  on  the  west 
side.    Estimated  cost,  ^0,000,  '87,  760. 
Surveys. 
Ordered  by  act  of  June  14,  18cf0.    Made,  18?0,  under  direction  of  Col.  Newton,  ^81. 

674. 
Examination  of  month  of  Patchogiie   River  ordered  by  act  of  August  5,  li^86. 
Made,  1886,  under  direction  of  Lient.  Col.  McFarland,  '87,  759. 


PATUXEIVT  RIVER.  3IID.— From  Benedict  to  Hill's  Landing. 

Survey  ordered  by  act  of  August  5,  188i>,  '87,  114.     [$5,0C0  appropriated  by  act  of 
August  11,  1888.] 


PAWCATVCK  RIVER,  R.  I.  AlVD  CONIV.-Improvemext  op. 

(Continued  from  Vol.  I,  p.  415.) 
Appropriations. 

1871-79 $50,000 

1886, 12, 000, '86, 617, 

1888 10, 000,  act  of  August  11,  1888. 

Contracts. 

1886.  A.J.  Beardsley  &,  Son,  for  dredging,  at  1*2^  cents  percubic  yard,  '87,  566. 
Cnifineers. 

Chief  of  Enginkers. 

Reports,  '85,  80 ;  '87,  41. 
Engineers  in  Charge. 
Lieut.  Col.  G.  H.  Elliot,  1884-^87.     Reports,  '85,  622;  '86,  616. 
Maj.  W.  R.  Liveroaore,  1887-*—.    Report,  '87,  565. 
Operations* 

l."i71-76.  Dredging  channel  below  wharves,  '87,  565. 

li*d6-*87.  Under  project  of  1885  19,721  cubic  yards  dredged  from  channels,  '87, 556. 
Piiysical  Characteristics* 
Description  of  river,  '85,  622. 

Projects. 

From  1871  to  1875,  inclusive,  $50,000  was  appropriated  and  expended  upon  the 
excavation  of  a  chanuel  5^  feet  deep  at  low  water  and  75  feet  wide  bolow  the 
wharves,  and  from  35  to  40  feet  wide  between  the  upper  and  lower  wharves, 
'71,  741-744;  '75,  ii,  296;  '87,560. 
Surveys. 

Kxamination  and  survey  ordered  bv  act  of  Julv  5, 1884.     Made,  1834  and  18:^;'),  under 

direction  of  Lieut,  Col.  Elliot,  '85,  622,  623. 
Maps. 
'85,  624. 


PAWTVCKET  RIVER,  R.  I. -Improvement  of. 

(Continued  from  Vol.  I,  p.  416.) 
Appropriations. 

1867-'79 !J52,000 

l^8A 50,000,  '84,  608. 

18<'-6 30,000, '86,  59i). 

Total 132,000 

1888 :J5, 000,  act  of  August  11, 1888. 
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PAWTirCKET  RIVER,  R.  I.— Continned. 

C^miuerce. 

Importance  of  improvement, '80, 378;  '63,4a3;  '85,601. 
Obstruction  from  bridges,  '81,  &56;  '82,  555. 
Bemoved  in  1883,  '83,  78,  480. 
Coatracts. 
1884.  Brainard  &  Benton,  for  dredging,  at  31  cents  per  cubic  yard,  '85,  593. 
1886.  £.  Brainard,  for  dredging,  at  35  cents  per  cubic  yard,  '87,  549. 
Eagineers. 
Chief  of  Engikbers. 

Report*,  '80,  74 ;  '81,  81 ;  ^82,  81 ;  '83,  78 ;  '84, 85 ;  '85,  73 ;  '86,  73 ;  '87,  36. 
Enoinkbrs  in  Charge. 
Lieut.  Col.  G.  K.  Warren.  1870-'82.    Reports,  '80,  377  ;  '81,  556  ;  *82,  555. 
Lieut.  Col.  6.  H.  Elliot,  1882-'87.    Reports,  '83, 480 ;  '84, 608, 609 ;  '85, 592 ;  '86, 598. 
M^.  W.  R.  Livermore.  1887-'—.    Report,  '87,  548. 

J^AATflTAWr 

H.  A.  Bentley.    Report*  '80,  378. 
lieg^islation. 

Act  of  State  of  Rhode  Island  providing  for  clearing  channel  of  river  from  obstruc- 
tions and  for  construction  of  bridge  near  site  of  former  bridge,  '84,  614. 
OperaCioas. 

History  of  past  operations,  '80,  377. 

Original  project  completed  in  1875,  '76,  i,  207;  '80,  81. 

1884-'85.  Preparations  for  dredging,  '85,  593. 

1885-'86.  21*2,735  cubic  yards  material  dredged  from  channel.  '85,  599. 

1886-'87.  31,069  cubic  yards  material  dredged  from  channel,  '87,  548. 
Physical  CharacterlMlcft* 

Tidal  observations,  '80,  379. 

Description  of  river,  '84,  610. 

Changes  since  1873,  '84,  611. 

Projects. 

The  projects  of  1868  to  1874  proposed  the  formation,  by  dredging,  of  a  channel  7  feet 
deep  at  low  water  and  75  feet  wide  from  the  mouth  to  the  city  of  Pawtucket, 
'67.  449:  '68,  746;  '70,  450;  '75,  ii,  290.  This  work  was  completed  in  1^375, 
'76,  i,  49,  207  ;  '80,  81 ;  '83.  82;  '84,  609. 

By  Lieut.  Col.  Elliot,  1884,  for  the  formation  of  a  channel,  by  rock  removal  and 
dredging,  100  feet  wide  and  12  feet  deep  at  mean  low  water  from  the  Red 
Bridge  to  the  rock  cutting  at  Pawtucket;  thence  a  channel  to  Pawtucket 
Bridge  40  teet  wide  and  12  feet  deep.  Estimated  cost,  $382,478,  '84,  85,  613; 
'85,  593  ;  '87,  54H. 

Sarveys. 

Ordered  by  act  of  August  2,  1882.  Made  under  direction  of  Lieut.  Col.  Elliot, '84, 
609. 


PAWTUXET  RITER,  R.  I.— Examination  of. 

Eagriacers.  * 

Chief  of  Exginkers. 

Report^  '84.  91. 
Enginbbr  in  Charge. 
Maj.  J.  W.  Barlow.    Report,  '84, 6.33. 
Plaas. 

By  Maj.  J.  W.  Barlow,  1882,  for  removal  of  bowlders  from  the  entrance  to  the 
river,  '84,  633. 
Snrveys. 
Examination  oidered  by  act  of  August  2,  1882.    Made  under  direction  of  Maj.  Bar- 
low, '84,  633. 


PEA  RfVER,  AL. A.— Survey  of. 

(Continued  from  Vol.  I,  p.  417.) 
Eagiaeers. 

Chief  of  Engineers. 

Report,  '80,  140. 
Engineer  in  Charge. 

Maj.  A.  N.  Damrell,  1S79.     Report,  '80,  1120. 
Assistant. 

H.  Haines.     Report,  '80,  1120. 
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PEA  RIVER,  AL.A.— Coutinued. 

Physical  Cliaraeterlsfics. 

Descriptiou  of  river  and  obstractiona  thereiD,  '80,  1120. 
Plans. 
By  Maj.  Damrell,  for  improvement  of  navigation  dnring  bigh  water  from  Geneva 
to  Elba,  by  construction  of  2  crib- work  locks  and  daras,  300  linear  feet  of  dike, 
500  linear  feet  of  brush  dam,  dredging,  and  snag  removal.    Estimated  cost, 
156,750,  '80, 1121. 
Surveys. 
Ordered  by  act  of  March  3, 1879.    Made,  1880,  under  direction  of  Maj.  Damrell, 
•80,  1120. 


PEARL  RIVER,  MISS.,  between    Edenbarprh  and  Carthage— 

Improvement  of. 

Appropriations. 

1^84 $2, 500, '85, 1372. 

Ic^dB 2,250,^86,  1215. 

1888 5,000,  act  of  August  11,  1888. 

Engineers. 

Chikf  of  Engineers. 

Reports,  '84,  216 ;  '85,  213  j  '86,  211 ;  '87,  176. 
Engineers  in  Charge. 
Maj.  A.  M.  Stickney.  1882-'85.    Report,  '84,  1286. 
Maj.  A.  N.  Damrclf,  1885-'—.    Reports,  '85,  1371 ;  '86,  1214  ;  '87,  1334. 
Assistant. 

W.  11.  Hoffman.     Report,  '84,  1287. 
Operations. 
1884-'85.  400  snags,  logs,  and  stnmps  removed,  1,048  trees  cut,  and  6,491  yards  ot 

bank  cleared  of  brush,  '85,  1371. 
1885-'86.  70  stumps  blasted  and  removed,  100  sunken  logs  and  trees  cut,  and  172 

overhaugiug  trees  removed,  '86,  1214. 
1886-'87.  1,143  snags,  stumps,  and  logs  and  760  overhanging  trees  removed,  '87, 
13:i5. 
Physical  Characteristics. 

Description  of  the  river  aud  its  obstructions,  '84,  1288. 
Projects* 
By  Maj.  Stickney,  1884,  for  improvement  of  river  between  Carthage  and  Edin- 
burgh by  removal  of  snags,  logs,  aud  similar  obstructions.    Estimated  cost, 
§13,469,  '84,  1289 ;  '85,  1371 ;  '87,  1334. 
Surveys. 
Examination  ordered  by  act  of  Angnst  2, 1882.    Made,  1882,  under  direction  of  Maj. 
Stickney,  '84,  1286. 


PEARL.  RIVER,  .HISS.,  hetween  Carthafipe   and  Jackson— Im- 

PROVKMENT  OF. 

(Continued  from  Vol.  I,  p.  417.) 
Appropriations. 

1879 S6.000 

1H80 7,500,  '80,  1155. 

1881 2,500,  '81,  1277. 

1882 2,500,  '82,  1370. 

1g86 2,250,  '86,  1213. 

Total 20,750 

1888 2,500,  act  of  August  11,  18.<8. 

€oinnierce« 

Anion ut  of  transportation,  '83,  1100. 
Contracts. 

1879.  J.  S.  Hamilton  &  Co.,  for  rtMuoval  of  obstructions,  '80,  1154. 

1880.  J.  S.  Hamiltou,  for  removal  of  obstruct  ioas,  '81,  1276. 

1881.  J.  S.  Hamilton,  for  removal  of  obstructions,  '82,  1309. 
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PEARL  RIVER,  I?I1SS.— Continued. 

EngriBcers. 

Chief  of  Engineers. 

Ueports,  '80, 142;  '81, 191;  '82,  187;  '83.  205;  '84,  209;  '85,  213;  '86,  210;  '87, 
177. 
En'gixckrs  IX  Charge. 

Maj.  C.  VV.  Howell,  ld78-»82.     Reports,  '80,  1151;  '81,  1276. 

Maj.  A.  Stickaev,  1882-'-<5.     Reports,  '82,  13l>8;  '83,  1099;  '84,  1259. 

Maj.  A.  N,  Damrell,  1835-'—.     Reports,  '85,  13159;  '86,  1212;  '87,  1336. 
Assistant. 

H.  C.  Collina.    Report,  '84,  1260. 

Operations. 

1879-80.  Removal  of  obstructions,  trees,  etc.,  commenced, '80,  1154. 

1880-'8l.  Removal  of  obstructions  continued,  '81,  1276. 

1881-82.  Removal  of  obstructions  continned,  '82,  1369. 

lft^<!-'83.  No  operations,  '83, 1100. 

lS83-'84.  Removal  of  obstructions  completed  to  within  5  miles  of  Carthage,  '84, 
1261. 

1884-85.  10,812  snags,  roots,  logs,  and  stumps  removed  from  the  river;  also  6,H51 
overhanging  trees  cut  and  700  cubic  yards  bank  protected  with  brush  and  wil- 
low, '85,  1370. 

1885-'86.  No  operations,  '86,  1213. 

18i6-'87.  721  snags,  logs,  and  stumps  and  216  overhanging  trees  removed,  '87, 1337. 

Projects. 

By  Maj.  Howell,  1879,  for  improvement  of  the  river  between  Carthage  and  Jackson 
by  removal  of  snags,  logs,  overhanging  trees,  willows,  etc.  Estimated  cost, 
$21,000,  '79,  878,  900 ;  '87,  l336.     Estimate  revised  in  1887  to  $50,000.  '87, 1336. 


PEARL  RIVER,  JVHSS.,  beloiv  Jackson— Improvement  of. 

Appropriations. 

1880 $30,000,  '80,  1155. 

1881 25,000,  '81,  1279. 

1882 15,000,  '82,  1372. 

1884 10,000, '84,  1263. 

18S6 13,125,  '86*  1210. 

Total 93,125 

1888 15,000,  act  of  August  11,  1888. 

Commerce. 

Commercial  statistics,  '83,  1102. 
Benefits  derived  from  river  improvement,  '86,  1209. 
Contracts. 

1880.  S.  N.  Kimball,  for  removal  of  obstructions,  '81,  1278. 

1881.  G.  A.  Meyer,  for  removal  of  obstructions,  *82,  1371. 
Eng^ineers. 

Chief  of  Engineers. 
Reports,  '80,  142;  '81,  192;  '82,  188;  '83,  206;  '84,  209;   '85,  212:  '86*  210: 
'87,  177. 
Engineers  in  Charge. 

Maj.  C.  W.  Howell,  1878-'82.     Reports,  '80.  1155:  '81,  1277. 
Maj.  A.  Stickney,  1882-'84.     Reports,  '82,  1370;  '83,  1101;  '84,  1262. 
Maj.  A.  N.  Damrell,  1884-'—.  Reports,  '85,  1363;  '86,  1207;  '87,  l.i39. 
Operations. 

1881-82.  104  miles  of  river  below  Jackson  cleared  of  obstructions,  '82,  1370. 
1882-83.  191  mile.')   of  river  below   Jackson  cleared  of  snags,  trees,  logs,   and 

similar  obstructions,  '83,  1101. 
1883-'84.  Removal  of  obstructions  continned,  '84,  1262. 
1684-85.  7,568  snags,  stumps,  logs,  etc.,  1,865  standing  and  overhanging  trees,  and 

7,360  cubic  yards  sand  and  clay  removed  from  the'river,  '85.  1365. 
1885-'86.  5,876  stumps,  roots,  snags,  logs,  and  trees,  8,382  overhanging  trees,  and 

2,752  cubic  yards  clay  and  sand  removed,  '86,  1209. 
1886-'87.  Summary  of  vork  d  ne,  '87,  1340. 
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PEARJL  RIV£B,  JUlSS.-ContiDued. 

Projects. 

By  Miy.  Howell,  l^U,  for  ioiproyerueut  of  the  river  from  Jackson  to  the  mouth 
by  removal  of  all  trees,  snags,  logs,  and  similar  obstractions  to  a  depth  of  5 
feet  below  low>water  mark,  also  by  removal  of  overhanging  trees  from  the 
banks.    Estimated  cost,  $95,940.  '80,  1155;  '87,  13:i9. 

Project  modified  in  168*)  to  provide  for  dredging  a  channel  12  feet  deep  at  mean 
low  water  over  the  bar  at  the  mouth  of  East  Pearl  River,  '85,  1367 ;  '87,  1311. 

Amount  appropriated  from  IdSO  to  1886,  inclusive,  $93,125.  Amount  estimated  to 
complete  project,  $70,000,  '87,  1339,  l'M2. 


PEAS  CRECK.  (Pe^se),  FL.A.    (See  Charlotte  Harbor,  Fla.) 


PEA§E  RIVER,  FLA.— Improvement  of. 

m 

(See  also  Manatee  River,  Fla.) 
A  ppropriatlous* 

i^fil $7,(K)0,  '81,  1198. 

1882 4,000,  '82,  1^77. 

l':*86 5.000, '86,  1147. 

18"?6 •2.000, '87,  1239. 

Total 18,000 

Commerce. 

Irregular  and  desultory,  '85,  1269. 
Engineers. 
Chief  of  Engineers. 
Reports,  '80,  140  j  '81,  185;  '82,  181;  '83,  193;  '84,  201;  '85, 196;  '86, 195;  '87, 
158. 

FVOIVEERS   IN   ChAROE 

Maj.  A.  N.  bamrelJ,  1879-*85.    Reports,  '80, 1100;  '81, 1198;  '82, 1276;  '83, 1004; 

'84  1196. 
Capt.'w.  T.  Rossell,  1885-'86.    Report,  '85,  1268. 
Lieut.  W.  M.  Black,  1886-'—.    Reports,  '86,  1146;  '87,  1237.      . 
Assistant 
J.  L.  keigs.    Report,  '80,  1101. 
Operations. 

1882-'83.  36  miles  of  river  cleaned  of  trees,  snags,  logs,  and  similar  obstructions, 

•83,  1005.  ' 
1833-'84.  1,617  logs  and  snags  removed  from  the  channel ;  306  trees  felled  and  804 

cubic  yards  rock  removed,  '84,  1197. 
1884-'87.  No  operationp,  '85,  1269;  '86,  1147;  '87,  1238. 
Piiysical  Characteristics. 

Description,  '86.  1146. 
Projects. 
By  Maj.  Damrell,  1880,  for  improvement  of  Pease  Creek  from  its  mouth  to  Fort 
Meade,  by  removal  of  sna^s,  sunken  logs,  overhanging  trees,  and  loose  rocks, 
securing  a  high- water  navigable  channel  during  nine  months  in  the  year.    Esti- 
mated cost,  917,000,  '80,  1100,  1101. 
Surveys. 
Examination  ordered  by  act  of  March  3, 1679.    Made,  1880,  under  direction  of  Mai. 
DamrelJ,  '80,  1100. 


FECATONIA  RIVER,  IVIS.— Examination  of. 

Engrineers. 

Chiep  of  Engineers. 

Keport,  '84,  244. 
Engineer  in  Charge. 

Maj.  A.  Maol^enzie.    Beport,  '84,  1593. 


*  Allotted  from  Manatee  Rlrer,  '87,  1238. 
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PECATONIA  RIVER,  ITIS. -Continued. 

Phjrslcal  Characteristics. 

Doscription  of  river,  '84,  1593. 
Plans. 
In  1882  MaJ.  Mackenzie  did  not  consider  the  river  worthy  of  improvement  nor  the 
work  a  pnblic  neceDdity,  '84,  1594. 
Sarvejra. 
Examination  ordered  by  act  of  Augost  2,  1882.    Made  under  direction  of  Maj. 
Mackenzie,  '84,  1593. 


PE€0]WIC  RIVER,  N.  T.— Survey  op. 

(Con tinned  from  Vol.  I,  p.  417.) 
Appropriations. 

I871-'79 $25,000 

Commerce. 

'    Justification  of  improvement,  '84,  682. 
Engineers. 

Chief  of  Engineers. 

Report,  '84,  99. 
Engineer  in  Charge. 

Maj.  J.  W.  Barlow.    Report,  '84,  681,  682. 
Assistant. 
H.  N.  Baboock.    Report,  '84,  683. 
Operations. 

History  of  past  operations,  '84,  683. 
Plans. 
By  MaJ.  Barlow,  1883,  for  the  formation  of  a  dredged  channel  4  feet  deep  at  moan 
low  water  from  the  mouth  of  Mud  Creek  to  Riverhead.    Estimated  cost,  $29,U00, 
•84,  682. 
Surveys. 
Ordered  by  act  of  August  2,  1382.    Made  under  the  direction  of  Maj.  Barlow,  '84, 
682. 


PEE  DEE  RIVER,  OREAT,  S.  C— Improvement  or. 

(Continued  from  Vol.  I,  p.  418.) 
Appropriations. 

1880 $7, 000, '80,  845. 

1881 6,000, '81.  1030. 

1882 6,000, '82,  1107. 

1884 8.000, '84,  1047. 

1886 20,000, '86,  170. 

Total 47,000 

1888 20, 000,  act  of  August  11,  1888. 

Enffineers. 

Chief  of  Engineers. 

Reports,  '80,  125;  '81,  166;  '82,  162;  '83, 169;  '84, 174;  '85,  172;  '86, 169;  'S?, 
135. 
Engineers  in  Charge. 

Capt.  C.  B.  Philips,  1879-'81.     Report,  '80,  844. 

Capt.  J.  Merciir,  lHril-'84.    Reports,  '81,  10*29;  '82,  1107;  '83,  866. 

Capt.  P.  A.  Hinman,  l884-'85.     Report,  '84,  1047. 

Capt.  W.  H.  Bixby,  1885-'—.    Reports,  '85,  1100;  '86,  1017;  '87,  1070. 
Assistants 

C.  W.  Forster.    Report,  '80,  846. 

H.  Heth.    Reports,  '81,  10*4);  '82,  1108;  '83,  8(77, 

R.  Whitford.     Reports,  '85,1101;  '86,  1019;  '87,  1072. 
Operations. 
1880-'81.  286  logs  and  trees  removed  from  river  channel  at  Pocket  Landing,  '81 » 
1029. 
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PEE  DEE  RITER,  GREA^T,  8.  €•  -Continaed. 

Operations— CoDtinned. 

lo8l-'8:^.  Removal  of  snags,  trees,  and  obstraotions  oon tinned,  '82,  1107. 

18H2-^(^.  Removal  of  sunken  trees,  logs,  and  obstructions  continued,  opening  the 
river  for  an  additional  distance  of  50  miles, '83,  ti66. 

1883-'84.  No  operations,  '84,  1047.  * 

18d4-'85.  604  logs,  snags,  and  stumps  cleared  from  the  channel,  improving  naviga- 
tion over  209  miles  of  river,  '85,  1100. 

1885-'86.  No  operations,  '86,  1018. 

188&-'87.  1,.564  snags,  logs,  and  stumps,  and  2,023  trees  removed  from  the  river  and 
its  bankfs  '87,  1071. 
Physical  Characteristics. 

Descri prion  of  river  and  its  obstructioDS  '80,  846. 
Projects. 

By  Capt.  Phillips,  1880,  for  Improvement  of  Great  Pee  Dee  River,  by  removal  of 
obstructions,  natural  and  artificial,  so  as  to  secure  a  navigable  depth  of  9  feet 
as  high  as  Smith's  Mills,  about  46  miles  above  the  confluence  of  the  Pee  Dee 
and  Waccauiaw  rivers,  and  from  thence  a  depth  of  'A^  feet  us  hijjh  as  tlio  turn 
of  Cheraw,  a  distance  of  149  miles  above  the  confluence  of  tlie  two  rivers 
above  mentioned,  '80,  124,  845. 

From  18-^0  to  1886,  inclusive,  $47,0  0  was  appropriated  when  it  was  estimated  that 
$70,000  would  be  required  to  complete  the  project,  '86,  170 ;  '87,  1071. 
Surveys. 

Ordered  by  act  of  March  '<i,  1879.  Made,  1880,  under  direction  of  Capt.  Phillips, 
'80,  845. 

Of  river,  1886,  '86, 1018. 


PEE  DEE  RIVER,  £iITT£.E,  S.  €•— Examination  of. 

[15,000  appropriated  by  act  of  August  11,  1888.] 
Commerce. 
Present  and  prospective,  '87,  1114. 

Eiiifineecs. 

Chief  of  Enoinbers. 

Report,  '87,  139. 
Engineer  in  Charge. 

Capt  W.  H.  Bixby,  1887.    Report,  '87,  1111,  1113. 
Physical  Characteristics. 

Description,  '87,  1111. 
Plaos* 
By  Capt.  W.  H.  Bixby,  1887,  for  improvement  of  Mie  river  by  the  removal  of  Rna<;s, 
trees,  and  similar  obstructions,  cleariii);  it  for  a  4  foot  <lran«>lit  stpsiin  naviga- 
tion from  its  mouth  to  the  Lumber  lilver,  and  iIumh-o  t\tv  a  4-4o  •(  rlr:Hi;;ht  polo- 
,   boat  navigation  to  Little  Rock,  8.  C.    Estimated  cost,  :j^0,00(),  '87,  1114. 
Sarveys. 
Ordered  by  act  of  August  5,  1886.    Made,  1887,  under  direction  of  Capi.  W.  U. 
Bixby,  '87,  1113. 


PEEKSKILL  HARBOR,  on  Hudson  River,  N.  T.— Survey  of. 

Eng-ineers. 

Chief  of  Engineers. 

Report,  '84,  106. 
Engineer  in  Charge. 
Col.  J.  Newton.    Report,  '84,  718. 
Commerce* 

Statistics,  '84,  7*i0. 
Pians. 
By  Col.  Newton,  1883,  for  excavation  of  a  channel  10,000  f<»ot  1oti«»,  100  feet  wide,  and 
8  feet  deep  at  mean  low  water.     Estimated  cost,  $'2y,*37H,  or  one  10  feet  deep, 
at  $50,611;  also  for  construction  of  1,400  linear  feet  of  diking,  at  a  cost  of 
$137,000,  '84,  719. 

Surveys* 

Ordered  by  act  of  AugnsJIi  ^,  1882.    Made,  1883,  under  direction  of  Col.  Newton, 
'84,718. 

1443  EN- 2a 
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P£NOBSCOT   RIV£By   III£«     (See   Baxook    Harbor    and    Pkncni^cot 

SlYKR,  Mk.) 


• 


PJBlVSA€OJLA  HARBOR,  FJLA«— Improvement  of. 

(Continuod  from  Vol.  I,  p.  421.) 
Appreprlatten*. 

lfcf78-'79 130,000 

1880 40, 000, '80,  1068. 

1881. 20,000, '81,  1176. 

1882 50, 000, '82,  1257. 

1884 55, 000, '84,  1164. 

1886 20, 000, '86,  1181. 

Total 215,000 

1888 35,000,actof  August  11,  1888. 

Comiiicrce. 

RestriciionB  of  present  harbor  depth  upon  large  vessels,  '82, 1257. 
Commerce  of  Pensaoola,  '85, 1325. 
Contracts. 

1881.  E.  H.  Farquhar,  for  dredging,  at  40  cents  per  cubic  yard,  '82, 1255.  Annulled, 
'83,  969.  D.  F.  Sullivan,  £>r  rock  ballast,  at  fl  per  ton,  '82, 1256.  W.  H.  Ba- 
ker, for  brush,  at|1.25  per  cord,  '82. 1256. 

1882.  S.  N.  Kimball,  for  dredging,  at  79iV  cents  per  cubic  yard,  '83, 969. 
1884.  G.  W.  Adams,  for  suction-dredge  hire,  at  $333.33  per  day,  '85, 1314. 
1886.  F.  H.  Smith,  for  stone,  '87, 1271. 

Engrineers* 
Chisp  of  Enoinbbrs 
Reports,  '80. 133 ;  '81, 181, 1177  j  '82, 176 ;  '83, 187 ;  '84, 195 ;  '85,  206, 207;  '86, 
204 ;  '87, 164-171. 
Board  of  Enoinkkrs. 
Convened  at  Nevp  York,  February  12, 1881,  to  report  upon  project  of  Capt,  Dam  • 
i*ell  for  Pensacola  Harbor  improvement.    Report,  '81, 1177.    (Cols.  Tower  and 
Newton  and  Lieut.  Col.  Abbot.) 
Engineers  in  Charge. 
Maj.  A.  N.  Damiell,  1877-'85.    Reports,  '80, 1067 ;  '81, 1174 ;  '82, 1255 ;  '83, 968  ; 

'84, 1161. 
Capt.  R.  L.  Hoxie,  1885-'—.    Reports,  '85,  1314  j  '86,  1179;  '87, 1269. 
Assistant 

H.  Haines.    Report,  '85,1316, 1322. 
Operations. 
1879-'80.  Removal,  under  contract,  of  four  wrecks  completed,  '80, 1067. 
lfcW0-'81.  No  operations,  '81, 1174. 

1881-'82.  Quarters  for  overseer  and  workmen  completed ;  mattress  sheds  and  tram- 
ways, 4  extra  cars,  and  2  scows  built ;  60  linear  feet  of  shore  end  of  jetty  built, 
'82,  1255. 
1882^'83.  8,406  cubic  yards  material  dredged  from  the  inner  bar;  Jetty  '*A"  oom> 
pleted ;  shore  protection  north  of  same  partially  completed ;  400  linear  feet  of 
pier  built  with  wharf  at  extremity;  1,836  tons  rock  ballast  delivered  at  Fort 
McRae,  '83,  969. 
1883- '84.  24,966  cubic  yards  material  dredged  from  the  inner  bar;  stone  protection 
completed  to  a  length  of  220  feet ;  tramway  built  and  approaches  constructed 
for  another  shore  protection,  '84,  1162. 
1884-'85.  Close  piling  shore  protection  replaced ;  mattress  filling  raised  and  whole 
extended  217  feet;  trestle  and  tramway  approach  rebuilt,  and  80-foot  spur 
built  on  south  side  of  same ;  exposed  face  of  work  and  outer  and  inner  115  feet 
of  Jetty  ''A"  revetted;  53,369  cubic  yards  material  dredged  from  enter  and 
inner  bars,  '85,  1314. 
1885-'8G.  Extensive  repairs  to  shore  protection ;  55,355  cubic  yards  material  dredged 

from  channel,  '86,  1180. 
1886-'87.  446  tons  stone  delivered  for  Jetties;  repairs  made  to  plant,  '87,  1270. 
Projects. 
The  first  project  was  by  Capt.  Damrell,  1878,  for  the  removal  of  four  wrecks  at  the 
month  of  Pensacola  Harbor.    Estimated  cost,  $20,000.    This  was  oomplete4  in 
1«80,  '80,  1067 ,  7        7  .  f 
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PfinrSACOJLA  HARBOR,  FL. A.— Continued. 

Projects — Continued. 

By  Captp  Damrell,  IH79,  as  modified  by  Board  of  Engineers,  1881,  for  re-establish- 
ment  of  old  shore-line,  by  construction  of  4,000  linear  feet  brush  and  stone  jet- 
ties in  front  of  Fort  McRae  and  deepeninfi  the  channel  across  the  inner  bar,  by 
dredging  to  24  feet  depth  by  300  feet  wide.  Estimated  cost,  $1^0,000,  '79, 101, 
803-810;  '81,  1175;  '84. 1162;  '86,  1160. 

Failure  of  tides  to  maintain  dredged  channel.    Total  amount  appropriated  from 
1878  to  1886,  inclusive,  |215,000    Estimated  cost  of  completion  of  project, 
$40,000,  '87,  1260.' 
Surveys* 

Of  outer  and  inner  bars  at  entrance  to  Pensacola  Harbor  ordered  by  act  of  July 
5,  1884.    Made,  1884,  under  direction  of  Capt.  Hoxie,  '85,*  1316. 

Of  outer  and  inner  bars  ordered  by  act  of  August  5, 1886,  '87,  171. 

Maps. 
'81,  1178;  '84,  1162. 


PENSAUKE£  HARBOR,  ITIS.— Impboyemsnt  of. 

(Continued  from  Vol.  I,  p.  421.) 

Appropriations. 

1882 $10, 000, '82,  2129. 

1H84 5,000, '84,  1843. 

Contracts. 

1883.  F.  B.  Gardner,  1883,  for  slab-pier  construction,  '83,  1650. 
finirftnc^rs. 
Chief  of  Engineers. 

Reports,  '82,  270 ;  '83,  278 ;  '84,  278 ;  '85,  301 ;  '86,  295 ;  '87,  261. 
Ekoinbbrs  in  Charge.  ' 

Lieut.  Col.  H.  M.  Robert,  1882-'83.    Report,  '83,  1651. 

Capt.  F.  A.  Hinman,  1883-^84.    Report, '83,  1650. 

Lieut.  Col.  J.  W.  Barlow,  1884-'86.    Reports,  '84,  1842 ;  '85,  1985. 

Capt.  C.  E.  L.  B.  Davis,  188&-'— .    Reports,  '86,  1656;  *87,  2010. 

L.  Y.  Sciiermerhorn.     Report,  '82,  2130. 
Operations. 

18-'^'84.  1.300  linear  feet  of  slab-pier  built,  '84,  1842. 
18S4-'85.  No  operations,  '85,  1985. 

1885-'86.  Extensive  repairs  to  slab-pier  work,  '86,  1656. 
1886-'87.  No  operations,  '87,  2011. 
Physical  Ciiaracterifitics. 

Description  of  the  harbor,  '82,  2130. 
Projects. 
By  Lieut.  Col.  Robert,  1882,  for  construction  of  2,500  linear  feet  of  slab- pier  worli 
extendin|(  to  the  10-foot  curve,  with  dredging,  to  provide  a  channel  of  en- 
trance with  an  available  depth  of  10  and  a  width  of  100  feet.    Estimated  cost, 
150,000,  '82,  2132;  '83,  1650. 
Surveys. 
Examination  ordered  by  act  of  August  2, 1882.    Made  under  direction  of  Lieut.  CoL 
Robert,  '83,  1651. 


PENSAIJKEN  CREEK,  N.  J.— Examij^ation  of. 

Engineers. 

Chirp  of  Engineers. 

Report,  '84, 138. 
Enginkrr  in  Charge. 

Lieut.  Col.  G.  Weitzel.     Report,  '84,  852. 
Assistant 

K.  A.  Giesoler.     Report,  '84,  a52. 
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PEIVSAUKEIV  CBEEK,  IV.  J.— CoDtinaed. 

PlaoH* 

Lieut.  Col.  Weitzol  reports,  id  18H2,  that  the  creek  is  not  wort.hy  of  improvomeiil 
by  tbo  Gouerul  GovurameDt  and  is  uot  a  paiblic  ueceBsity,  '84,  852. 
Surveys. 
Examination  onlurod  by  act  of  August  2,  1882.     Made,  1882,  under  direction  of- 
Lieut.  Col.  Woitzel,*'84,  852. 


P£]WTWATER  HARBOR,  IIIICII.— Improvbmext  of. 

(Continued  from  VoL  I,  p.  422.) 
Appropriations. 

ickj?-'?!) $168,820 

IHKO 4,000,  '80,2015. 

18H1 10,000,  '81,  2212. 

1882 10,000,  '82^230L 

1H?<4 15,0(30,  »84.  1980. 

1886 10,000,^86,  1762. 

Total 217,820 

1888 8,000,  act  of  August  11,  1888. 

Contracts. 

1879.  8((uire  &,  White,  for  dredging,, at  25  cents  per  cubic  yard,  and  pile-revetment 
const  motion,  '80,  2015. 

1881.  Squire  «&.  White,  for  dredging,  at  24  cents  per  cubic  yard,  '81,  2212.     J.  Cor- 
lett,  pier  construction,  '81,  2212. 

1882.  Squire  &  White,  for  dre<lgmg,  at  23  cents  per  cubic  yard,  '83,  1818.    T.  H. 
Smith,  for  pier  extension,  '83,  1817. 

1K87.  C.  E.  Mitcnell,  for  cnb-pier  construction,  '87,  2187.  * 

Engineers. 
Chief  of  Exginekrs. 
Reports,  '80,  215;  '81,  292;  '82,  287;  '83,  294;  '84,  296;  '85,  318;  '86,  312;  '87. 
2o0. 
Enginekijs  IX  Chaugk. 
Maj.  S.  M.  MansHoId,  1872-'80.     Report,  '80,  214. 
Maj.  F.  Harwood,  1880-'82.     Reports,  '80,  2014;  '81,  2211. 
Maj.  D.  P.  Heap,  l882-'8;{.     Report,  '82,  2:W1. 

Capt.  D.  W.  Lock  wood,  1883-'—.     Reports,  '83,  1817  ;  '84,  1978;  '85,  2075;  '86, 
1762 ;  '87,  218(J. 
Operations. 

188(>-'ril.  1,528  linear  feet  catch-sand  fence  built;  piers  and  revetments  repaired ; 

20,(K)0  cubic  yards  material  dredged,  '81,  2*211. 
1881-82.  50  linear  feet  of  crib-work  sunk  in  extension  of  north  pier;  19,478  cubic 

yards  material  dredged  from  channel,  '82, ,2301. 
1882-'83.  50  linear  feet  of  superstructure  built;  repairs  to  pier- work;  dredging 

under  Squire  &  White's  contract  continued,  '83,  1817. 
1883-'84.  12,838  cubic  yards  material  dredged  from  between  the  piers;  damage  to 

uorth  pier  cud  repaired,  '84,  1979,  1980. 
1884-85.   106  linear  feet  of  filling  removed  and  replaced;    150  feet  of  revetment 
backing  overhauled  and  repaired ;  1  crib  sunk  in  exteuHiou  of  uorth  pier;  hlliug 
placed  in  interval  between  south  pier  cribs,  '85,  2075. 
1885-'86.  Extensive  repairs  to  north  and  south  ])ier8,  '86,  1763. 
1886-'87.  One  00- foot  crib  placed  on  T)ile  foundation  in  extension  of  south  pier,  '87, 
2186. 
Projects. 
By  Maj.  Wheeler.  1816,  for  increasftig  width  of  the  outlet  to  150  feet,  close-piling 
the  sides  of  the  cut,  extension  of  piers  across  the  bar  into  Lake  Michigan  J, 280 
feet,  and  dredging  the  channel  between  the  piers  to  a  depth  of  12  feet,  '67, 
113;  '68,  130. 
Original  estimate  of  18(56  amended,  1873,  to  $192,020,  '78,  1205  ;  '87,  2186. 
From  1867  to  1882,  inclusive,  $192,820  was  appropriated. 

In  1884  Capt.  Lockwood  considered  that  the  completion  of  the  improvement  would 
require  the  conHtruction  of  300  linear  feet  of  pier- work,  dredging  at  entrance 
and  between  piers,  and  repairs.     Estimated  cost,  $70,000,  '84,  1980, 
Survey^s. 
Maps. 
'82,  2302 ;  '84,  1980, 
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PJGRE  mAtt^UETTE  LAKE,  IfllCIl.    (See  Ludington  Harbor.) 

(Con tinned  from  Vol.  I,  p.  423.) 


PERCtUiniAlV'S  RITER,  N.  C— Improvement  op. 

(Continued  from  Vol.  I,  p.  424.) 
Appropriations. 

Itt76 $2,500 

Euifineers. 

Chief  of  Engineers. 

Reports,  '80,  IIG;  '85,  164. 
Engineers  in  Charge. 
S.  T.  Abert,  U.  S.  Agent,  1875-'80.     Report,  '80,  790. 
Capt.  F.  A.  Hi D man.    Report,  '85,  1045.  ' 
Assistant. 
G.  H.  Elliot.    Report,  '85,  1045. 
Operations. 

Work  of  improvement  consisting  of  Htamp  and  log  removal,  etc,,  completed  in  1877, 
and  no  farther  appropriations  required,  '80,  790. 
Pians. 
In  1884  Capt.  Hinman  did  not  consider  the  river  above  Hartford  as  worthy  of  im- 
provement Irom  a  commercial  point  of  view,  ^85, 1046. 
Snrveys. 
Examination  of  river  above  Hartford  ordered  by  act  of  July  5,  1884.    Made,  1884, 
nuder  direction  of  Capt.  F.  A.  Hinman,  *85,  1045. 


PERTH  AAIBOY,  N.  J.    (See  Amboy.) 


PETALlJIflA  CREEK*  €  A£i.— Improvement  of. 

(Continned  from  Vol.  I,  p.  424.) 
Appropriations. 

1880 $8, 000, '80,  2243. 

1881 8,000,  '81.  2479. 

1882 14,000,  '82.2539. 

Total 30,000 

1888 2,000,  act  of  August  11, 1888. 

Commerce. 

Present  improvement,  1883,  of  great  benefit  to  commerce,  '83,  1982. 

Service  of  improvement  to  commerce,  '84,  2199. 
Contracts. 

1880.  E.  Hackett,  for  dredging,  at  29  and  45  cents  per  cubic  yard,  '81,  2480. 

1882.  W.  Gwynn,  for  dredging,  at  25^  cents  per  cubic  yard,  '83,  1983. 
Engineers. 

Chief  of  Engineers. 
Reports,  '80,  2:J5;  '81,  322;  '82,  316;  '83,  329;  '84,  332;  '85,  359;  '87,  323. 

Lient.  Col.' G.  H.  Mecdell,  1879-'85.     Reports,  '80.  2242;  '81,  2478;  '82,  2539; 

'83,  1982;  '84,  2198;  '85,  2339. 
Capt.  A.  H.  Payson,  1887-'—.    Report,  '87,  2446. 
Oi^jations. 

1^0-'81.  2l,l:)5  cubic  yards  material  dredged  from  cut-offs  and  ghanucl,  '81,  2478. 

lc81-'82.  No  operations,  '82,  2539. 

1^82-'83.  25.290  cubic  yards  material  dredged,  '83,  1982. 

lH8:V-*84.  43,267  cubic  yard^s  material  dredge<l,  completing  project,  '84,  2198. 

l88^1-'85.  No  operations,  '85,  2339 :  '87,  2446. 
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PETALUJIIA  CREEK,  CAI..— Continned. 

Physical  Characteristics. 

Description  of  Petaluma  Creek,  '80,  2243. 
Projects. 

By  Lieat.  Col.  Mendell,  1879,  for  improvement  of  river  below  Petalnma  by  dredging 
the  channel  to  a  depth  of  3  feet  at  low  water,  and  also  shortening  the  existing 
channel  5,820  feet  oy  a  ont  50  feet  wide  and  3  feet  deep  at  low  water.  Esti- 
mated cost,  125,868.  Total  expenditures  to  completion  of  work  in  1884  was 
$27,656,  '85,  2339;  '87,  2446. 
Surveys. 

Ordered  by  act  of  March  3,  1879.    Made,  1879,  under  direction  of  Lient.  Col.  Metk- 
dell,  '80,  2243. 


PETER'S  IVECK  BAT,  N.  T.— Examixatiok  ov 

Commerce. 

Present  and  prospective,  '87,  638. 
Engineers. 
Chief  of  ENaiNKiCRS. 

Report,  '87,  55. 
Engixber  in  Charge. 
Lient.  Col.  D.  C.  Hooston,  1886,    Report,  '87,  637. 
Physical  Ciiaracteristics. 

Description,  '87.  638. 
Plans* 
Lieut.  Col.  Houston,  1886,  reports  that  the  present  and  prospective  commerce  does 
not  warrant  an  expenditure  for  permanent  improvement,  '87,  639. 

Surveys. 

Examination  ordered  by  act  of  A.ngust  5,  1886.    Made,  1886,  under  direction  of 
Lient.  Col.  Houston,  '87,  677. 


PETIT  JEAm  RIVERy  ARK.— Survey  and  iMPROVBiiEirr  of. 

(Continued  from  Vol.  I,  p.  424. ) 
Appropriations. 

1886 $3,500, '87,  1530. 

Ib88 2,500,  act  of  August  11,  1888. 

Encroaclinients. 

Obstruction  to  commerce  from  a  bridge  at  Bocky  Crossing,  '87,  1530. 
Engineers* 
CiiiKF  OF  Engineers. 

Reports,  '85,  252 ;  '87,  206. 
Engineer  in  Charge. 

Capt.  H.  8.  Taber,  1885-^—.    Reports,  '85,  1627 ;  '87,  1529. 

JLSfllflTANT 

M.  A.  Oriapp.    Report,  '85, 1628. 
Operations. 

1886~'d7.  Removal  of  obstructions  between  month  and  Rocky  Crossing,  '87,  1529. 
Piiysical  CiiaracierisUcs. 

Description  of  river,  '85,  1628. 
Projects. 

By  Capt.  Tabor  for  improvement  of  high-water  navigation  as  far  as  Danville  by 
removal  of  snags  and  similar  obstructions.    Estimated  cost,  |6,480,  '85, 1630. 
Surveys. 
Examination  ordered  by  act  of  July  5, 1884.    Hade  under  direction  of  Capt.  Taber, 
'85, 1627. 


PHILADELPHIA  HARBOR,  PA.    (See  also  DRLAWi^RB  River  at  Phila- 
delphia.) 
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PIAWKATAMK  RITEB,  TA.-SoRysT  of. 

Commerce* 

Statistics  of  trade,  '84,  1016. 
Enirineers. 

Chief  of  Enoinxbbs. 

Report,  '84,  163. 
Engineer  in  Charge. 
8.  T.  Abort,  U.  8.  Agent.    Report,  '84,  1013,  1014. 
Plans. 
By  8.  T.  Abert,  in  1883,  for  improvement  of  the  river  at  its  month  by  excavation 
of  a  channel  200  feet  wide  and  11  feet  deep  throagh  the  bar,  at  an  estimated 
cost  of  $58,533,  or  for  a  channel  of  same  depth  and  I&O  feet  width,  |43,900,  '84. 
1015,  1016.  X 

Sarveys. 
Ordered  by  act  of  Angnst  2,  1882.    Hade,  1883,  nnder  direction  of  S.  T.  Abort,  '84, 
1014. 


PIER  AT  IjEITES,  DEJL.    (See  Lewes,  Del.,'  pier  at.) 


PIGEON  RIVER,  MICH.— Examination  of. 

Engineers. 

Chief  of  Enoinxbes. 

Report,  '87,  286. 
Engineer  in  Charge. 
Capt.  D.  W.  Lockwood.    Report,  '87,  2207.  • 
Physical  Characteristics. 

Description,  '87,  2207. 
Plans. 
Capt.  Lockwood,  1886,  reports  the  harbor  as  unworthy  of  improvement,  as  any  such 
work  wonid  benefit  local  commerce  alone,  '87,  2208. 
Surveys. 
Examination  ordered  by  act  of  Angnst  5,  1886.    Made,  1887,  nnder  direction  of 
Capt.  Lockwood,  '87,  2207. 


PILiORlint  ROCK,  EAST  RITEB,  Ji.  Y.    (See  East  River,  N.  Y.) 


PimSPOG  RITEB,  iniCH.— ExAinNAnoN  of. 

Engineers. 

Chief  of  Engikebrs.  * 

Report,  '87, 294. 
Engineer  in  Charge. 

Lient.  Col.  O.  M.  Poe,  1886.    Report,  '87,  2274. 
Physical  Ciiaracteristics. 
Description  o^  '87,  2274. 

Plans. 

Lient.  Col.  Poe,  1886,  reports  the  river  as  nnworthy  of  improvement  in  view  of 
probable  cost  of  same,  '87,  2275. 
Surveys. 

Examination  ordered  by  act  of  August  5,  1886.    Hade,  1887,  under  direction  of 
Lient.  CoL  Poe,  '87,  2274. 
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PINC  RITfiR,  1III€II.— Examination  olf. 

(Continued  from  Vol.  I,  p.  425.) 

Engineers. 

Chief  of  £nginkers. 

Report,  '85,  332. 
Engineer  in  Charob. 

Lieut.  Col.  O.  M.  Poe.    Report,  '85,  2183. 
Absistant. 
O.  B.  Wheeler.    Report,  '85,  2184. 
Plans. 
lu  1884  Lieut.  Col.  Poe  did  not  consider  that  the  commetoe  of  the  river  justified 
the  improvemeut,  '85,  2183. 
Surveys. 
Examination  ordered  by  act  of  July  5,  1884.    Made  under  direction  of  Lient.  Col. 
O.  M.  Poe.    Report,  '85,  2183. 


FISCATAWAT  CREEK,  MD. -^Examination  of. 

Engineers. 

Chief  of  Engineers. 

Report,  '84,  163. 
Engineer  in  Charge. 
S.  T.  Abort,  U.  S.  Agent.    Report,  '84,  1005. 
Plans. 

S.  T.  Abort  did  not  consider  tbe  creek  worthy  of  improvement  nor  the  work  a 
public  necessity,  '84,  1005. 

Surveys. 

Examination  ordered  by  act  of  August  2,  18H2.     Made,  18S2,  under  direction  of  S. 
T.  Abort,  '84,  1005. 


PISCATAITAT  CREEK,  VA.— Examination  of. 

Engineers. 

Chief  of  Engineers. 

Report,  '84,  163. 
Engineer  in  Charge. 
S.  r.  Abort,  U.  S.  Agent.    Report,  '84,  1006. 
Plans. 
In  1883  S.  T.  Abort  did  not  consider  the  crock  worthy^  of  improvement  nor  the  work 
a  public  necessity,  '84,  1006. 
Surveys. 
Examination  ordered  by  act  of  August  2,  1882.    Made,  1883,  under  direotion  of  S. 
T.  Abort,  '84,  1006. 


PISCATA^UA  RITER,  N.  H.  AND  ME.— Suryxt  of. 

Commerce. 

Commercial  statistics,  '84,  491. 
Engineers.  * 

Chief  of  Engineers. 

Report, '84,  73. 
Engineer  in  Charge. 
Col.  C.  E.  Blunt.    Report,  '84,  485,  486. 
Physical  Characteristics. 

Locality  described,  '84,  486. 
Plans. 
By  Col.  Blunt,  1883.  for  improving  the  Pisoataqna  River  by  a  look  and  dam  just 
below  the  month  of  Great  Bay,  at  an  estimated  cost  of  |710,000,  '84, 487,  489, 490. 
Surveys. 
Ordered  by  act  of  August  2, 1882.    Made  under  the  direction  of  Col.  Blunt,  '84,  485, 
486. 
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PLATTSBIJROH  HARBOR,  N*  T.— Iuprovrmrnt  ov. 

(Continaed  from  Vol.  I,  p.  426.) 
Appropriations* 

1836-^79 ^40,180.01 

1830 1,000.00,  '80,  557. 

1886 5,000.00,  '86,  1902. 

1888 7,000.00,  actof  Aaguat  11,  1888. 

Appropriations  prior  to  1880,  '80,  557. 
Engrineors. 
CxuBF  OF  Engineers. 
Reports,  '80,  89;  '81,  113;  '82,  114;  '83,  324;  '84,  327;  '85,  355,  357;  '86,  348; 
'87,  i5l4. 
Engineers  in  Charge. 
Lieut.  Col.  N.  Michler,  1880-'82.    Report*,  '80,  556;  '81,  722. 
Maj.  G.  L.  Gillespie,  1882-'83.    Report,  '82,  708. 

Lieut.  Col.  H.  M.  Robert.  188^'d5.    Reports,  '83,  1956;  '84,  2155;  '85,  2316. 
M^.  M.  B.  Adams,  1885-^—.    Reports,  '85,  230G;  '86,  1902;  '87,  )£405. 
Assistants. 

W.  P.  Judson.    Report,  '83,  1956. 
L.  Y.  Schermerhom.    Report,  '85,  2320. 
Operations* 

1880~'81.  Dredging  upon  shoals  between  mouth  of  river  and  south  wharves,  '81,  722. 
l8Hl-'8o.  No  operations,  '82,  708;  '83,  1956;  '84,  2155;  '85,  2306;  '87,  2405. 
Plans* 
Bv  Lieut.  Col.  Robert,  1884,  for  the  formation  of  a  dredged  basin  at  the  mouth  of 
the  Saranao  River.    Estinated  cost,  $60,000,  '85,  2319. 
Projects, 
The  earliest  appropriation  was  mado  in  1836;  between  this  date  and  1844,  under 
appropriations  aggregating  $57^500,  854  linear  feet  of  breakwater,  covering  the 
city  whdrves,  was  built,  '66,  iii,  17;  iv,  1881. 
Betwei^n  1864  and  1869  $28,000  was  expended  in  repairs,  '66,  i,  56;  '67,  234 ;  '68, 

293 ;  '69,  182. 
In  1870  additional  breakwater  extension  was  undertaken  and  continaed  to  1875, 
during  which  time  the  breakwater  was  extended  400  feet,  '71,  254 ;  '72,  271 ; 
'73,  393;  '74.  i,  274;  '75,  i,  352. 
Total  appropriations  from  1836  to  1886,  inclnsive,  $146,180. 
Sorveys* 
Of  harbor  in  vicinity  of  city  front  and  breakwater,  '83,  1956. 
At  mouth  of  Saranac  River,  '85,  2318,  ordered  by  %ot  of  July  5,  1884.    Made  under 

direction  of  Lieut.  Col.  Robert,  '85,  2318. 
Maps. 
'85,  2320; '87,  2405. 


PLATTSMOUTH,  IVEBB*    (See  Missouri  River  between  moutk  and 

Sioux  City.) 


PJLrniOUTH  HARBOR,  M[ASS*—Improvbment  of. 

(Continued  from  Vol.  I,  p.  427.) 
Appropriations* 

1824-'79 $122,066.90 

18H0.-.. 10, 000. 00, '80,  353. 

1881 10,000.00,  '81,529. 

1882 14,000.00,  '82,523. 

1884 10,000.00,  '84,516. 

1886. 6,000.00,  '86,  572. 

Total 172,066.90 

1888 6,000.00,  actof  August  11, 1888. 

Appropriations  prior  to  1880,  '80,  353. 
Contracts* 

1880.  K.  Hamilton,  jr.,  for  dredging,  at  17  cents  per  cubic  yard,  '81,  530. 

1881.  Eastern  Dredging  Company,  for  dredging,  at  23  cents  per  cubic  yard,  '81, 530. 
C.  M.  Plolden,  for  delivery  of'  loose  stone,  at  $1.55  per  ton,  '82,  523. 
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PLTJHOITTH  HARBOR,  MASS.— Continned. 

Contra^ts—Oontinaed. 
1882.  C.  W.  Edwards,  for  loose  stone,  at  $1.70  per  ton,  '83,  456. 
1886.  New  England  Dredging  Company,  for  dbredging,  at  84  cents  per  cnbic  yard, 
'87,  524. 

Engineers. 

Chief  of  ENOnncKRs. 
Reports,  '80,  70;  '81,  75;  '82,  76 ;  '83,  70;  '84,  76;  '85,  64 ;  '86,  64 ;  '87,  30. 

Enginssrs  in  Charge. 
Col.  G.  Thorn,  1874-'83.    Reports,  '80,  351 ;  '81,  527 ;  '82,  521. 
M^.  C.  W.  Raymond.  1883-^86.    Reports,  '83,  455 ;  '84,  514 ;  '85,  510,  536. 
Lient.  Col.  Q.  L  aUlespie,  1886-'—.    Reports,  '86,  571 ;  '87,  525. 
Operattensu 

1871^*80.  1,603  tons  mbble-etone  placed  in  bulkhead  work,  extending  same  700  ieek, 
'80,352. 

1880-'81.  43,050  cubic  yards  material  dredged  from  the  main  channel,  '81,  527. 

188i-'82.  186i  tons  bowlders  furnished  for  repair  of  Long  Beach ;  44,^69  cubic  yards 
material  dredged  from  channel  and  basin,  '82,  522. 

ld82-'83.  5,006  tons  stone  placed  in  bulkhead,  extending  same  830  feet:  640  linear 
feet  of  bulkhead  backed  with  trees  and  stone ;  leak  north  of  ola  crib- work 
stopped,  '83,  455. 

l883-'84.  Repairs  to  Long  Beach  Bulkhead,  '84.  515. 

1884-'85.  36,426  cubic  yards  material  dredged  from  channel,  '85, 511. 

1885-'86.  Nine  breaches  in  Long  Beach  repaired  with  brush  and  stone  bulkhead 
work,  '86,  573. 

1886-'87.  14,812  cubic  yards  material  dredged,  '87,  524. 
Plans. 

By  M%|.  Raymond,  1884,  for  excavation  of  a  channel  100  feet  wide  and  6  feet  deep 
at  mean  low  water,  Trom  Gk>oee  Point  to  Cordage  Company's  Wharf,  a  distance 
of  1  mile,  at  an  estimated  cost  of  $42,000.    M%j.  Raymond  dOesnot,  however, 
consider  the  harbor  worthy  of  improvement,  '85,  538,  539. 
Projects. 

Prior  to  1875  appropriations  were  applied  to  the  protection  and  preservation  of 
Long  Beach ;  the  aggregate  of  appropriations  from  1824  to  1874,  inclusive,  was 
$103,566.90. 

By  Lient.  Col.  Thorn,  1874,  for  dredging  a  channel  100  feet  wide  and  6  feet  deep 
fi-om  the  "Middle  Ground"  toXong  Wharf  at  Plymouth,  '75,  ii,  414.  Modi- 
fied in  1876  to  provide  for  dredging  a  basin  866  feet  long,  150  feet  wide,  and  8 
feet  deep,  in  front  of  the  town  wharves,  '76,  i,  181 ;  '77, 188 ;  '78, 221 ;  '81, 528. 

In  1884-'85  it  was  proposed  to  widen  the  channel  to  150  feet  and  deepen  to  9  feet, 
and  also  deepen  the  basin  to  9  feet,  '84,  516;  ^85,  511. 

The  amount  appropriated  from  1875  to  1886,  iAplusive,  was  $68,500,  when  it  was 
estimated  that  $15,500  would  be  required  to  complete  existing  project,  '86, 65. 
Surveys. 

Of  channel  and  basin,  1884,  '84,  515. 

Of  Long  Beach.  1886,  ^86,  572. 

Examination  oi  channel  from  Qoose  Point,  in  Plymouth  Harbor,  to  the  wharf  of 
the  Cordase  Company  ordered  by  act  of  July  5«  1884.  Made,  1884,  undei 
direction  of  Mi^.  Raymond,  '85,  538. 

Maps. 
'81,  528 ;  '86,  572. 


POCOmOKE  RITEB,  HID.— Impbovsmbnt  ov. 

(Continued  from  Vol.  I,  p.  429.) 
Appropriations. 

1878-79 $12,500 

1886 8, 000, '87, 847. 

Contracts. 

D.  W.  Constantino,  for  dredging,  at  17^  cents  per  cnbic  yard,  '80,  646. 
Engineers. 
Chief  of  £noinebrs. 

Reports,  '80,  104;  '81, 141;  '82,  137;  '83,  140;  '84,  151;  '85,  137;  '87,  96. 
Engineers  in  Charge.* 
Lient.  Col.  W.  P.  Craighill,  1878-^85.    Reports,  '80,  644;  '81,  889 ;  '82,  859 ;  '83, 

683  •  '84  949 
W. F. Smith,' U.S. Agent,  1885-'—.    Reports, '85, 904 ;  '87,  847. 


Mh 
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POCOMOKE  RITER,  MD.-Continaed. 

E  nirineers— Conti  D  aed. 
Assistants. 
J.  L.  Seager.    Report,  '84,  949. 
T.  I.  George.    Report,  '85 ,  905. 
G.  U.  Bird.    Report,  '85,  906. 
Operations. 

I879-'80.  Dredging  in  progress,  '80,  645. 

16*HM83.  No  operations ;  project  completed,  '81,  889 ;  '82, 859 ;  '83,  683. 
Plans* 

By  W.  F.  Smith,  1885,  for  excayation  of  a  cat-off  below  Snow  Hill  80  feet  wide  and 
7  feet  deep  at  mean  low  water,  the  length  to  be  1,100  feet.    Estimated  cost, ' 
$8,000,  '85,  906. 
Projects. 

By  Lieut.  Col.  Crai^hill,  187&,  for  the  formation  of  a  dredged  channel  7  feet  deep, 
and  removal  of  logs,  snags,  and  obstructions.    Estimated  cost,  $9,975,  '79, 505- 
510.    Project  completed  m  1880,  '81,  889.    (See  Plans.) 
Surveys* 
Examination  of  Pocomoke  River,  with  a  view  to  a  cntroff  in  the  bend  Just  below 

Snow  Hill,  not  recommended  for  improvement,  '84,  949. 
Of  Pocomoke  River,  from  Snow  Hill  to  Digbton,  1885,  '85,  906. 


POIUTT  PLEASAIVT,  'W.  TA*— Examination  for  ick-habbor  at. 

engineers* 

Chief  of  £noinebrs. 

Reports,  '80,  195 ;  '81,  263. 
Engineer  in  Charqs. 

Maj.  W.  E.  Merrill.    Report,  '81,  1954. 
Assistant. 
J.  H.  Harlow.    Report,  '81,  19S6. 
Plans. 
By  Maj.  Merrill,  1881,  for  formation  of  harbor  of  refuse  against  ice  at  tbe  month 
of  the  Qreat   Kanawha  River  by  the  construction  of  four  crib-piers  filled 
with  stone.    Estimated  cost,  $22,000,  '81,  1955,  1957. 
Sarvey^s* 
Ordered  by  act  of  June  14,  1880.    Made,  1880,  under  direction  of  Maj.  Merrill,  '81, 
1954. 


POIVD  RITER,  KT*— Examination  of. 

Chief  of  Engineers. 

Report,  '87,  249. 
Engineer  in  Charge. 
Maj.  J.  C.  Post.    Report,  '87, 1901. 
Plans* 

In  1887  Mi^.  Post  did  not  consider  the  river  worthy  of  improvement,  '87,  1901. 
Surveys* 
Examination  ordered  by  act  of  August  5, 1886.    Made  under  direction  of  Maj.  Post^ 
'87,  1901. 


PORTAGE    I.AK£    AND    JLAKE     SUPERIOR    SHIP -CANAL, 

jfiicn* 


Appropriation* 

lb86 $10, 000, '86,  456. 


Commerce* 

National  importance  of  route.  '87,  1977. 
Encroachments* 

Injury  to  harbor  at  Hancock  and  Houghton  from  sand  deposits  of  the  stamp  mills, 
'83,  1697,  1698. 
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PORTAGE    L.AKE    AMD     LAKE     SUPERIOR    SHIP-CAlfAL, 

nilCII*— -Continued. 

Engineers* 

Chief  of  Emoinkkrs. 

Reports,  '80,  206;  '85,  332,  2170;  '87,  257,  1973,  1975. 
Board  of  Emoineebs. 
Constitated  by  8.  O.  No.  112,  C.  of  £.,  ISSR^  ^  report  apon  limiting  ahore-linef.  at 
Portage  Lake.  Report,  '87,  1972.    Also  apon  tbe  expediency  of  the  aoqnisitioD 
of  the  Portage  Lake  and  Lake  Superior  Ship-Canal.    Report,  '87,  1977.    (Col. 
Abbot,  Migs.  Ernst  and  Allen.) 
Engineers  in  Charge. 
Lient.  Col.  H.  M.  Robert.    Reports,  '80,  1925 ;  '83,  1696. 
Lieat.  Col.  O.  M.  Poe.    Report,  '85,  2170. 
Capt.  C.  E.  L.  B.  Davis.    Report,  '87,  1971. 
Assist  AJfi^ 
L.  Y.  Schermerhom.    Reports,  '80,  1926 ;  '83,  1698. 
O.  A,  Marr.    Report,  '87,  1989. 
Plans. 
By  Maj.  Robert,  1880,  for  extension  of  piers  an  additional  distance  of  330  feet,  or 
to  a  depth  of  18  feet,  the  extension  to  be  parallel  to  existing  piers  bat  with  a 
width  increase  to  400  feet ;  the  outer  ends  of  present  piers  to  oe  connected  with 
proposed  extension  by  fender-pilings.    Estimated  cost,  $74,712,  or  by  changing 
detail  of  construction,  $70^994,  '80,  1927,  1928. 
By  Board  of  Engineers,  1886,  for  the  establishment  of  limiting  shore-lines  at  Port- 
age Lake,  '87,  1972. 
Regulations  for  establishment  and  maintenance  of  lines  proposed,  '87,  1974. 
The  Board  of  Engineers  of  1886  recommended  that  the  oner  of  the  company  to 
transfer  all  their  rights  to  the  United  States  for  $350,000  be  accepted,  and  that 
the  route  be  made  a  free  water-way ;  also  that  a  navigable  depth  of  16  feet  for  a 
minimum  width  of  70  feet  be  obtained,  by  dredging,  throughout  the  whole  ex- 
tent of  the  routt,  '87,  1975,  1976,  1988. 

Private  and  Corporate  Work. 

Description  of  ite  canal  and  its  cost  as  built  by  the  canal  company,  '85,  2170 ;  '87, 

1789,  1980,  1985. 
Present  condition  of  the  improvement,  '85,  2170;  '87,  1982. 
Value  of  the  improvement,  '86,  2173,  2175 ;  '87,  1985. 
Reoonunended  purchase  by  the  United  States,  '87,  1975,  1976,  1988. 


PORTAOE  LAKE,  RIAIVISTEE  CO.,  MICH.— Harbor  of  refuge  at, 

improvement  of. 

(Continued  from  Vol.  I,  p.  430.) 

Appropriations. 

1879 $10,000 

1880 10, 000, '80,  2034. 

1881 10,000,  '81.  2204. 

1882 25,000, '83,  1813. 

1884 12,500, '84,  1975. 

1886 15,000, '86,  1759. 

Total 82.500 

1888 10,000,  act  of  August  11, 1888. 

Contracts. 

1879.  Carkin,  Stickney  6l  Cram,  for  dredging,  at  14  cents  per  cubic  yard,  '80, 

2034. 
1885.  Truman  &  Cooper,  for  dredging,  at  12i  cents  per  cubic  yard,  '85,  2070. 
1887.  Schwarz  &  Burner,  for  pier  extension,  '87,  2183. 
Engineers. 
Chief  of  Engineers. 
Reports,  '80,  219;  '81,  290;  '82.  285;  '83.  293;  '84,  294;  '85,  316;  '86,  310;  '87, 
278. 
Engineers  in  Charge. 
Maj.  F.  Harwood,  1879-'82.    Reports,  '80,  2032 ;  '81,  2203. 
MsJ.  D.  P.  Heap,  l882-'83.    Report,  '82.  2286. 

Capt.  D.  W.  Lockwood,  1883-'—.     Reports,  '83.  1812;  '84,  1974;  '85,  2069:  '86, 
1758;  '87,2180. 
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PORTAOE  JLAKE,  HIANISTEC  CO.,  MICH.— Coiitmned. 

C^peratlons. 

1879-'a0.  North  jetty  extended  to  236  feet  and  south  jetty  to  190  feet  in  length : 
29,992  cnbic  yards  sand  dredged,  '80,  2032,  2033. 

18d0-'81.  Both  piers  extended  to  12-foot  curve,  '81,  2204. 

1881-'82.  North  pier  extended  to  815  feet  and  south  pier  to  575  feet  in  length ;  6i 
cords  stone  filling  placed  in  piers,  '82,  2286. 

1882~'83.  North  pier  extended  50  feet;  30,530  cnbic  yards  material  dredged  from 
channel ;  repairs  to  piers,  '83,  1812. 

188:W84.  No  operations,  '84,  1974. 

1884-'85.  North  revetment  refilled;  10,120  cubic  yards  material  dredged.  '85,  2069. 

1885-'86.  South  revetment  completed  to  805  feet  in  length ;  555  piles  d!riven,  '86, 
1758. 

1886-'87.  Filling  revetment  of  south  pier  completed;  dredging  in  channel  with 
United  States  dredge ;  extension  of  north  pier  in  progress,  '87,  2180. 
I*roJects. 

By  Maj.  Mansfield,  1879,  for  the  formation  of  a  channel  300  feet  wide  and  18  feet 
deep  to  connect  Lakes  Michigan  and  Portage,  the  dredged  channel  to  be  pro- 
tected by  parallel  pile  and  crib  piers  extending  to  the  18-foot  curve  in  Lake 
Michigan.    Estimated  cost,  $189,860,  '79,  1634,  16:56,  1638;  '87,  2181. 

Between  1879  and  1882  |55,000  was  appropriated.    In  1883  Capt.  Lockwood  esti- 
mated for  completion  of  original  project,  |210,000,  '84,  1975. 
Surveys. 

Maps. 
'82,  2286;  '84,  1974. 


I 


PORT  CHESTfiR  HARBOR,  IV.  T.— Improvement  of. 

(Continned  from  Vol.  I,  p.  431.) 
Appropriations. 

1872 112,000 

1882 15,000,  '80,669. 

1888 5,000,  act  of  August  11,  1888. 

Commerce. 

Trade  and  commerce  of  Port  Chester,  '84,  712. 

Contracts. 

1884.  K.  Parrott,  for  dredging,  at  16  cents  per  cubic  yard,  '85,  659, 
1886.  M.  K.  Pidgeon,  for  furnishing  dredge  and  appliances,  at  |83  per  day,  '86,  652. 
engineers. 
Chief  of  Engineers. 

Reports,  '80,  84;  '81,  104;  '82,  105;  '83,  99;  '84,  105;  '85,  87;  '86,  88;  '87,  51. 
Engineers  in  Charge. 
Col.  J.  Newton.  l872-'84.  Reports,  '80,  514;  '81,  647;  '82,  668;  '83,  548. 
Capt.  J.  Mercur,  1884-'85.    Report,  '84,  712. 
Lieut.  Col.  W.  McFarland,  1885-'86.     Report,  '85,  658. 
Lieut.  Col.  D.  C.  Houston,  1886-'—.    Reports,  '86,  651 ;  '87,  620. 
Operations. 
Operations  suspended  from  1873  to  1884. 

l884-'85.  55.062  cnbic  yards  material  dredged  from  channel,  '85,  659. 
1885-^86.  3,096  cnbic  ?ards  material  dredged  from  channel,  '86,  652. 
1886-'87.  9,232  cubic  yards  material  dredged,  '87,  621. 
Projects. 
By  Lieut.  Col.  Newton,  1871,  for  removal  of  "Sunken  Rock"  to  a  depth  of  11  feet 
and  "Salt  Rock"  to  a  depth  of  9  feet;  also  construction  of  400  linear  feet  of 
breakwater  at  Byram  Point.     Estimated  cost,  $96,632,  '72,  ti09;   '86,  652. 
Modified  in  1884  t^  provide  for  dredging  a  channel  3  feet  deep  and  60  to  100 
feet  wide  from  the  bay  to  the  vicinity  of  the  wharves,  '84,  712 ;  '86,  88,  652; 
'87,  621. 
Surveys. 
Maps. 
•85.  668. 


414  INDEX   OF 

FOBT  GLIIVTON  HARBOB9  OHIO— Impkovement  of. 

(Continaed  from  VoL  I,  p.  43L} 

Appropriations. 

le!72-T5 140,000 

1880 5,000,  '80,2102. 

1881 5.000,  '81,  2291. 

1882 6,000,  '82,  2389. 

1886 2,000, '86,  1856. 

Total 58,000 

1888 5,000,  act  of  Aagnst  U,  1888. 

Contracts. 

1879.  J.  Stang,  for  pier  oonstmotion,  '80, 2103.    Gleyeland,  Brown  8l  Co.,  for  imn, 
'80,  2104. 

1880.  S.  A.  Sagae,  for  Iron,  '81,  2291.    Salmon  6l  Marea,  for  pier  eonstraction,  'Bl, 
2291. 

1881.  F.  WllBon,  for  iron,  '81,  2292.    J.  Stang,  for  pier  construotion,  '81,  2^292. 

1882.  J.  Stang,  for  pier  construction,  '82,  1894. 

1887.  J.  Stang,  for  repairs  to  piers  and  revetmentSi  '87,  2301, 
Engineers. 
Chirf  of  Enoinebbs. 
Reports,  '80,  224;  '81,  305;  '82,  299;  '83, 307:  '84,  310;  '85,  334;  '86,  329;  '87, 
297. 
Enoimkers  in  Charob. 
HaJ.  J.  M.  Wilson,  1878-'83.    Reports,  '80,  8099:  '81,  2289;  '82,  2387. 
MsJ.  L. C. Overman,  1883--'—.    Reports,  '83, 1892;  '84, 2086;  '85, 2215;  '86^  1854; 
'87,  2299. 
Operations* 
History  of  work,  '80,  2099. 
1879-'80.  Pile- work  completed  npon  300  linear  feet  of  west  pier  and  320  feet  of  the 

east  revetment,  '80,  2102. 
1880-'81.  West  pier  extended  450  feet  and  east  pier  904  feet,  '81,  2289, 1^90. 
1881-'82.  West  pier  extended  260  linear  feet  and  210  feet  added  to  east  pier,  '82, 

2388 
1882-'83.'  195  piles  driven,  forming  4,934  linear  feet  of  pier  fonndation,  '83,  1893. 
1883-'84.  West  pier  extended  150  feet  and  old  portions  of  west  pier  and  east  revet- 
ment repaired,  '84,  2087. 
1884-'86.  No  operations  for  lack  of  funds,  '85,  2215;  '86,  1854. 
1886-^87.  Repairs  to  pier-work  commenced,  '87, 2300. 
Projects. 
B>  Maj.  MoFarland,  1871,  for  deepening,  by  dredging,  the  entrance  to  Portage 
River  to  a  depth  of  8  feet  and  for  the  protection  of  the  channel  by  two  parallel 
piers.    Estimated  cost,  $120,000,  '71,  210:  '80,  2100. 
The  efforts  of  1872-'73  to  maintain  a  channel  by  dredging  having  failed,  in  1875, 
Lient.  Col.  Blunt  proposed  a  pile  revetment  from  the  north  shore,  and  parallel 
and  200  feet  distant  an  east  pile-pier,  extending  to  the  10-foot  curve  in  the  lake, 
'75,  i,  295,  296  \  '80,  2100 ;  '81,  2290. 
From  1872  to  1886,  inclusive,  $58,000  was  appropriated,  when  it  was  estimated  that 
$41,000  would  be  required  to  complete  the  project,  '86,  330. 
Surveys. 
Of  harbor,  1882.  '82.  2388. 
Examination  of  harbor,  1884,  '84,  2088. 
Maps. 
'81,  2290. 


PORT  DAT,  MIAOARA  RIVER,  If.  Y.— Examination  ov. 

Commerce. 

Beoetit  of  the  improvement,  '81,  2456. 
Enifineers. 

Chikf  of  Enoinsbrs. 

Reports,  '80,  233 ;  '81,  320. 
Enoineer  in  Citargk. 

Maj.  W.  McFarlaud.     Report,  '81,  2454. 

ASSISTA  NT 

r.  T.  Hampton.     Report,  '81,  2455, 
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POBT  DAT,  MIAOABA  BIVEB,  Bl.  T.-Con tinned. 

Plans. 

By  MftJ.  M oFarland,  for  an  inside  channel  at  Port  Day,  by  rock  removal.  600  feet 
long  and  75  feet  wide,  with  a  depth  of  6  feet.    Estimated  cost,  $17,000,  ^81,  'i454. 
Surveys. 
Ordered  by  act  of  Jnne  14,  1880.    Made,  1881,  under  direction  of  Mai.  MoFarland, 
'81,  2454. 


POBT  HBM BT,  liAKE  CHA]IIPI.Allir,  IV.  T.-Ezabonation  or. 

< 

(Continned  from  Vol.  I,  p.  433.) 
Enfftneers. 

CHiar  or  Enoinbbbs. 

Reports,  '81,  115;  '84,  330. 
Enoinrsrs  in  Charob. 
Msg.  a.  A.  Gillespie.    Report,  '82,  715. 
Lieat.  Col.  W.  MoFarland.    Report,  '84,  216a 
A.sfii8nrAii*r 
J.  A.  Qill'espie.    Report,  '84,  2169. 
Physical  Characteristics. 
Description  of  locality,  '82,  715. 
Plans. 
In  1881  IfaJ.  Gillespie  refers  to  previons  survey,  1875,  and  to  the  plan  for  a  break- 
water to  give  protection  from  north  and  west  winds.    Estimated  cost.  $559,030, 
'76,  i,  261 ;  '82,  717.  ^ 

In  1883  Lieut.  Col.  MoFarland  considered  that  although  the  locality  was  worthy 
of  improvement  the  work  was  not  a  pnblic  necessity,  '84,  2168. 
Surveys. 
Examination  ordered  by  acts  of  March  3,  1881,  and  August  2,  1882.    Made  under 
direction  of  Migs.  Gillespie  and  MoFarland,  '82,  715 ;  '84,  2168. 


POBT  JEFFEB80IV  HABJBOB,  M.  T.— Impboykickmt  or. 

(Continned  from  Vol.  I,  p.  433.) 
Appropriations. 

r85-.^-'79 165,200 

1880 3, 000, '80, 468. 

1881 4,000/81,612. 

1882 8, 000, '82,  625. 

Total 80,200 

Statement  of  appropriations,  '81, 612 ;  '87,  633. 
Contracts. 

1879.  J.  M.  Seward,  for  dredging,  at  55  cents  per  cubic  yard,  '80,  469. 

1880.  J.  Scully,  for  riprap  granite,  at  $1.69  per  ton,  '81,  613. 

1881.  C.  F.  Stoll,  for  riprap  granite,  at  |2.10  per  ton,  '82,  626. 
1883.  J.  Beattie,  for  riprap  stone,  at  |1.54  per  ton,  '83, 527. 

Engrlneers. 
Chief  of  Enoinbbrs. 

Reports, '80, 80 ;  '81,96;  '82,96;  '83,92;  '84,98;  '85,90;  '86,90;  '87,54. 
Enginkerb  in  Charob. 

MaJ.  J.  W.  Barlow,  1875-'83.    Reports,  '80,  467;  '81,  611 ;  '82,  624. 

Lieut.  Col.  W.  MoFarland,  1883-'86.    Reports,  '83,  526;  '84,  <i56;  '85,  665. 

Lieut.  Col.  D.  C.  Houston,  1886-r'— .    Reports,  '86,  660;  '87,  632. 

Operations. 

1879-'80.  5,421  cubic  yards  material  dredged  from  the  channel,  '80,  468. 

1880-*81.  2,579  cubic  yards  dredged  from  channel,  and  1,400  tons  granite  placed  in 

the  jetties,  '81,  611. 
ld81-'62.  2.120  tons  granite  placed  in  east  jetty,  '82, 625. 
1882-'83.  3,413  tons  granite  riprap  placed  in  150  iinear  feet  of  jetty  extension,  '83, 
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FOBT  JfiFFfiBSOIV  HABBOR,  M.  T.-<:;ontinaed. 

Operations—OontiQued. 
1883-'84.  575  toos  granite  riprap  added  to  jetty  extending  same  35  feet,  '84,  657. 
1):$84-W.  No  operations,  '85,  665 ;  *86,  660 ;  '87, 633. 
Projects. 
By  MaJ.  Warren,  1871,  for  the  formation  of  a  dredged  channel  of  entrance  200  feet 
wide  and  7  feet  deep,  protected  by  a  breakwater  800  feet  lon^,  '71,  86, 804, 806. 
Modified  in  1875  bv  the  addition  of  an  east  Jetty,  '75,  i,  105;  li,  265. 
By  M^j.  Barlow,  1877,  fur  completion  of  improvement  by  extension  of  jetties  tod^foot 
curve  and  excavation  of  channel  between  them  to  8  feet  low  water.    Estimated 
cost,  134,000,  '78, 407 ;  '79,  359 ;  '80,  468. 
Surveys. 
Maps. 
'82,  626;  '84, 656;  '86,  660. 


POBTI^AND  HABBOB,  HIE.— Improvement  ov. 

(Continued  from  Vol.  I,  p.  434.) 
Appropriations. 

1836-75 $351,477.05. 

1881 20, 000. 00, '81,  488. 

1882 35, 000. 00, '82,  498. 

1884 30, 000. 00, '84,  468. 

1886 30.000.00,  '86, 540. 


\ 


Total 466,477.05 

1888 40, 000. 00,  act  of  August  11,1888. 

Commerce. 

Statistics,  '86,  542. 
Contracts. 

1880.  G.  C.  Fobes,  for  dredging,  at  15|^ent8  per  cubic  yard.  '81,  488. 

1881.  G.  C.  Fobes,  for  dredging,  at  17  cents  per  cubic  yard,  '81,  488. 
ls82.  Ikloore  &  Wright,  for  dredging,  at  13  cents  per  cubic  yard,  '83,422. 
18*^4.  Moore  &  Wright,  for  dredging,  at  14  cents  per  cubic  yard,  '85,  470. 

1887.  National  Dredc^ing  Company,  for  dredging,  at  13  cents  per  cubic  yard,  '87, 
450.    A.  D.  Smith,  tor  boat-honse  construction,  at  f400,  '87,  450. 
Cngrineers. 
Chief  of  Engineers. 

Reports,  '80,  66;  '81,  68;  '82,  67;  '83,  62;  '84,  70;  '85,  58;  '86,  57;  '87,  17 
Engineers  in  Charge. 
Col.  G.  Thom,  1866-'83.    Reports,  '80,  335;  '81,  486 ;  '82,  498. 
Col.  C.  E.  Blunt,  inSS-'Se.    Reports,  '83,  421 ;  '84,  467;  '85,  469. 
.    Maj.  J.  A.  Smith,  1886-'—.    Reports,  '86,  538,  541 ;  '87,  448. 
Operations. 
History  of  operations  prior  to  1879,  '89,  255. 

1880-81.  67,756  cubic  yards  material  dredged  from  the  harbor,  '81,  487. 
1881-82.  249,468  cubic  yards  material  dredged  from  the  harbor,  '82,  498. 
1882-83.  170,347  cubic  yai-ds  material  dredged  from  the  harbor,  '83,  421. 
188:J-'84.  69,06:?  cubic  yards  mateiial  dredged  from  the  harbor,  '84.  467. 
1884-85.  124,603  cubic  yards  material  dredged  from  the  middle  ground,  '85,  469. 
18d5-'86.  19,890  cubic  yards  material  dredged  from  the  harbor,  '86,  539. 
1886-'87.  29,000  cubic  yards  material  dredged  from  the  channel,  '87,  449. 
Projects. 
The  appropriations  of   1836,  1837,  and  1838,  aggregating  $61,336,  were  applied 
towards  the  partial  construction  of  1,763  linear  feet  of  breakwater  on  Stan- 
ford's Ledge,  '78,  199;  '79,  255. 


a  small  channel  in  the  Back  Cove  to  a  depth  of  8  feet,  '79,  256:  '86,  57,  d3S  : 
'87,451. 

In  1886  Maj.  Smith  proposed  increasing,  by  dredging,  the  channel  approaching  the 
lower  wharves  to  a  wndth  of  500  feet  and  a'depth  of  29  feet,  at  an  estimated 
cost  of  $i:}5,000,  '86,  540 ;  '87,  449 ;  also,  for  continuing  the  previous  improve* 
ment  in  Back  Bay  so  that  it  shall  have  a  depth  of  not  less  than  12  feet  at  mean 
low  water  and  a  width  of  300  feet,  following  the  harbor  commissioners'  line  alouj^ 
that  part  of  the  city  froat  for  a  distance  of  5,600  feet.  Estimated  cost,  |181,000, 
'86,  542,  543;  '87,  452.  >ip      »       » 
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POBTLAND  HARBOR,  ME.— Coo  tinned. 


Resurvey  of  harbor,  1880,  '80,  336. 
Maps. 
'80,  336;  '86,  542;  187,  450. 


PORTI4AJVD,  BEE*— IMPBOVXKBMT  OV  CHAiniKL  IK  BaCK  C&VJ£. 

Appropriatloiis. 

1886 <26,250, '87,  453. 

1888 25,000,  act  of  Angnst  11,  1888. 

Contracts. 

1887.  J.  £.  Chapman,  for  dredging,  at  16  cents  per  cubic  yard,  '87,  453. 
En^lneera. 
Chisf  of  ENGnncBBS. 

Report,  '87, 18.  «k 

Enoinxeb  in  Chabob. 
M%j.  J.  A.  Smith.    Reporte,  '86,  541 ;  '87,  451. 
Operations. 

Sarvey  of  channel  and  preparations  for  dredging,  '87,  452. 
Projects. 
By  Mi^.  Smith,  1886,  for  widening  and  deepening  the  channel  in  Back  Cove  so  as 
to  afford  a  channel  300  feet  wide  and  12  feet  deep  at  mean  low  water  for  a  diB- 
tance  of  about  5,600  feet  along  the  harbor  commissioners'  line.    Estimated 
cost,  $181,000,  '86,  542 ;  '87,  452. 
Surveys. 
Of  channel  in  Back  Cove,  '87,  452. 


PORT  IVARSHAI^Ii  HARBOR,  IV.  T.— Examination  of. 

Engineers. 

Chief  of  Enginbjebs. 

Report,  '84,  330. 
Enoineub  in  Chabqx. 

Lient.  Col.  W.  McFarland    Report,  '84,  2161. 
Assistant. 
J.  A.  Gillespie.    Report,  '84,  2161. 
Plans. 
In  1883  Lient.  CoL  McFarland  did  not  consider  the  harbor  a  public  necessity  nor 
the  work  as  worthy  of  improvement,  '84,  2161. 
Surreys. 
Examination  ordered  by  act  of  August  2,  1882.    Made,  1883,  under  direction  of 
Lieut.  Col.  McFarland,  '84,  2161. 


PORT  ONTARIO  HARBOR,  N.  IT.    (See  Salmon  River,  N.  Y.) 


PORT  PEiVIV,  DEIj.    (See  Ice-habbor  at  Reedy  Island.) 


PORT  ROTAL  RITER,  S.  €•— Survey  of. 
(Continued  from  Vol.  I,  p.  438.) 


Engineers. 

Chief  of  Enoinbers. 
Report,  '80, 132. 

1443  EN 27 
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PORT  ROFAL  RITJBR,  S.  C— Continued. 

Enfcineers — Continaed. 
Knginebr  in  Charob. 

Ueat.  Col.  Q.  A.  GULmore.    Report,  '80,  1032.  0 

Assistant. 

0.  Daabeny.    Report,  '80,  1034. 
Ploiis* 

By  Lieut.  Col.  Gillmore,  1880 : 

1.  For  improvement  of  channel,  by  dredging,  at  Beaufort  and  at  Fort  Charlotte, 
so  that  a  draufi^ht  of  14  feet  can  be  carried  from  Port  Royal  Sound  to  Beanfort. 
$9,900. 

II.  For  improving  only  channel  at  Fort  Charlotte  to  200  feet  width  and  14  feet 
depth,  $5,100. 

III.  For  improvement  of  channel  at  Fort  Charlotte  to  200  feet  width  and  13  feet 
depth,  $1,800,  '80,  103:),  1034. 

Sanreys. 
Offered  by  act  of  March  3, 1879.    Made,  1880,  under  direction  of  Lieut.  Col.  Gill- 
more,  '80,  1032. 


PORTSMOUTH  HARBOR.  IV.  H.— Improvkment  of,  at  Portsmouth. 

(See  also  Little  Harbor,  N.  H.) 

« 

(Continued  from  Vol.  I,  p.  438.) 
Appropriations. 

l«5il-'7i> $10,000 

IS80 25,000,  '80,  341. 

1881 20,000,  '81,  500. 

lHs2 17,000,^82,508. 

1884....- 20. 000, '84,  470. 

1886 15, 000, '86,  548. 

Total 107,000 

1888 15,000,  act  of  August  11,  1888. 

Statement  of  appropriations,  '87,  463. 
Contracts. 

1879.  H.  Hamilton,  for  rubble-stone,  at  69  cents  per  ton,  '80,  'M2. 

1880.  J.  F.  Curritt,  for  rubble-stone,  at  77  cents  per  ton,  '81,  501. 

1882.  J.  Andrews,  for  rock  removal,  at  $18  p^r  cubic  yard,  '82,  508.    S.  S.  Andrws, 

for  rock  remov*a],  at  $34.50  per  cubic  yard,  '83,  432. 
1884.  G.  W.  Townsend,  for  rock  removal,  at  $22  per  cubic  yard,  '85,  474. 
18:^.  G.  W.  Townsend,  for  rock  removal,  at  $18.97  per  cubic  yard,  '87,  465. 
Eng^lneers. 
Chief  of  Engineers. 

Reports, '80,68;  '81.71;  '82,71;  '83,65;  '84,71,73;  '85.58,60;  '86,58; '87,20. 
Engineers  in  Charge. 
Col.  G.  Tbom,  1873-'83.    Reports,  '80.  MO ;  '81,  498 ;  '82,  505 ;  '84,  474. 
Col.  C.  E.  Blunt,  1883-'86.    Reports,  '83,  430 ;  '84,  469 ;  '85,  472,  478, 484. 
Maj.  J.  A.  Smith,  1886-'—.    Reports,  '86,  546 ;  '87,  463. 
Operations. 
1879-'80.  12,200  tons  stone  placed  in  the  work,  '80,  341. 
1880-81.  2,400  tons  stone  placed  in  the  jetty ;  100  cubic  yards  rock  removed  from 

channel,  '81,  500. 
iasi-'82.  310  cubic  yards  rock  removed  from  ledges,  '82.  506, 507. 
1882-83.  690  cubic  yards  solid  rock  removed  from  ledges,  '83,  431. 
1883-'84.  500  cubic  yards  rock  removed  from  Gangway  Rock;  300  cubio  yards  ma 

terial  dredged,  '84,  470. 
l884-'85.  400  cubic  yards  rock  removed,  '85,  473. 
1885-'86.  808  cubic  yards  rock  removed, ''86, 547. 
1886-'87.  100  cubic  yards  rock  removed,  '87,  464. 
Projects. 
By  Lieut.  Tboin,  1879,  for  improvement  of  Portsmouth  Harbor  by  construction  of  a 
breakwater  820  feet  in  leugth  between  Great  and  Groat  islands ;  also  for  removal 
,  of  Gangway  Rock  to  a  depth  of  20  feet,  and  of  a  part  of  the  led^e  off  Badger's 
Rock  to  a  depth  of  10  feet  at  mean  low  water,  at  a  total  estimated  cost  of 
1150,000,  '79,  4H,  261,  282. 
In  1882  Col.  Thoui  did  not  consider  the  completion  of  the  proposed  breakwater  a 
public  necessity,  '84,  474 


RIVERS  AND   HARBORS.  419 

PORTSJfiOCTH  HARBOR,  HT.  U.-Continued. 

Surveys. 

Of  sauken  ledges  at  point  of  Goat  Island,  near  Portsmoath  Pier,  and  also  in  har- 
bor of  refuge  at  Jersey  Point,  1882,  '82,  507. 

Examination  ot  harbor  at  Portsmoath  ironi  sea  to  the  wharf  ordered  by  act  of  July 
5, 1884.  Made,  1885,  nnder  direction  of  Col.  Blunt,  '85,  478;  not  recoouuended 
'for  improvement. 

Examination  of  Little  Harbor,  at  Portsmouth,  with  view  to  its  improvement  as  n 
harbor  of  refuge,  ordered  by  act  of  July  5, 1384.  Made,  1885,  under  direction  oi 
Col.  Blunt^  '85, 4b0. 

Examination  for  extension  and  completion  of  the  breakwater  near  third  bridge  in 
Portsmouth  Harbor.    Made,  1882,  under  direction  of  Col.  Thorn,  '84,  474. 

Maps. 
'86,  546. 


PORTSmOlTTHy  IVEBR.   v^ee  Missouri  Rivxr  from  mouth  to  Sioux  City.) 


PORT  TOBACCO  CREEK,  ]«1D.— £xam»  4Tiox  of. 

Enirinecrs. 

Chikf  of  Engineers. 

Report,  '84,  IfW. 
Engineer  in  Charge. 
S.  T.  Abert,  U.  S.  Agent.    Report,  '84,  163. 
Plans. 
In  18^2  S.  T.  Abert  reports  the  creek  as  worthy  of  improvement  but  that  the 
work  is  not  a  public  necessity,  '84, 1009. 
Surveys. 
Examination  ordered  by  act  of  August  2,  1882.    Made,  1882,  under  direction  of  S. 
T.  Abert,  '84, 1008. 


PORT  UTASHIHrOTOIV  HARBOR,  WIS.— Improvement  of. 

(Continued  from  Vol.  I,  p.  439.) 
Appropriations. 

l870-'79 $100,500 

1880 20,000, '80,  1923. 

1881 17,000, '81.  2110. 

1882 17, 000, '82;  2152. 

1884 10,000, '84,  1859. 

1886 5, 000, '86,  1673. 

Total 169,500 

1888 6,000,  act  of  August  11, 188«. 

Appropriations  prior  to  1880,  '86, 1673. 
Contracts. 

1880.  Knapp  &  Gillen,  for  pier  extension,  '80,  1923.    Truman  <&  Cooper,  for  pier 
extension,  ^81, 2111. 

1881.  Truman  &  Cooper,  for  pier  extension,  '81, 2111. 

18^2.  Truman  &  Cooper,  for  superstructure  construction,  '83, 1695. 

1883.  Band  &  Barger,  for  dredge  hull  and  scows,  '83,  1693. 

1884.  Truman  &  Cooper,  for  pier  extension,  '85, 2004. 

1886.  Truman  &.  Cooper,  for  pier  extension  and  superstructure  construction,  '87, 
2052. 
'Ennrineers. 
Chief  of  Engineers. 
Eeports,  '80,206;  '81,278;  '82,274;  '83,283,  '84,283;  '85,306;    86,300;  '87, 
265. 
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PORT  WASUINOTOHr  HARBOR,  WIS.  -ContiDued. 

Bnff^loeers— CoDtiDned. 
Engineers  in  Charob. 
Maj.  H.  M.  Robert,  1875-^83.    Reports,  '80,  1922;  '81,  2109;  '82,  2151. 
Capt.  F.  A.  HiDmao,  1883-*84.    Report,  '83,  1693. 
Lieat.  Col.  J.  W.  Barlow,  l884-'86.     Reports,  '84,  1858  ;  '85,  2008. 
Capt.  C.  E.  L.  B.  Davis,  1886-'—.     Reports,  '86, 1672 ;  '87,  2050. 
Operations. 
Id79- 80.  3,410  oabic  yards  sand  dredged  from  between  .the  piers ;  2  cribs  boilt  anc? 
snnk  in  extension  of  the  north  pier ;  south  pier  superstructure  partially  re- 
filled;  breach  in  south  embankment  of  west  basin  repaired  by  city  of  Port 
Washington,  '80,  1922. 
l880-'dl.  Six  cribs  built  and  three  sunk  in  extension  of  north  pier,  '81,  2109. 
188l-'82.  Eleven  cribs  built  and  sunk,  4  in  extension  of  north  and  7  in  extension  of 
south  pier ;  49,063  cubic  yards  material  dredged  from  north  basiB  and  from 
channel ;  86  piles  removed  from  basin  entrance,  '82,  2151. 
1882-'83.  One  crib  sunk  in  south  pier  extension;  partial  snperstrnctare  builtover  14 

crib  substructures,  83,  1693. 
188S-'84.  No  operations,  '84, 1»>8. 

1884-'86.  'o^50  linear  feet  north  and  250  linear  feet  south  pier  superstructure  com- 
pleted ;  16,513  cubic  yards  material  dredged  from  the  channel,  '85,  2003. 
1885-'86.  27,194  cubic  yards  material  dredged  from  harbor;  3  outer  cribs  of  north 

and  south  piers  protected  with  74  cords  of  riprap,  '86, 1672. 
18B(>-'87.  One  50-foot  crib  sunk  in  extension  of  the  north  pier,  87,  2051. 
Physical  Ciiaracteristics. 

Description  of  river  and  its  obstrnctions,  '80, 1032. 
Projects. 
By  Maj.  Wheeler,  1869,  for  two  parallel  crib-piers  200  feet  apart,  extending  to  14 
feet  in  the  lake,  with  the  dredging  of  a  channel  between  the  piers  12  feet  deep 
and  the  excavation  and  revetment  of  a  (west)  river  basin.    Estimated  cost, 
1154,527,  '70,  1 19 ;  '76,  ii,  381.    Modified  in  1870  by  changing  direction  of  piers 
and  reducing  the  width  between  them  to  150  feet,  '73,  207 ;  '76,  ii,  380.    Again 
modified  in  1876  to  provide  for  the  excavation  of  a  basin  on  the  north  side  of 
the  channel  700  by  200  feet  and  12  feet  deep,  '76.  ii,  380 ;  '77,  866. 
Total  estimated  cost  of  project   of   1869,  with  modifications  of  1870  and  1876, 
$181,500,  '77,866;  '83,  1693;  '87,2050. 
Surveys. 
Maps. 
'81,  2110. 


POTOMAC  RIVER— Fish-ways  at  Great  Falls  of,  construction  of. 

Appropriations. 

18rt2 $50, 000, '83,  2092 ;  '87,2565. 

Contracts. 

'    J.  E.  Lyons,  for  fish- way  construction,  '85,  $2,500. 
Engineers. 
Chief  of  Enginbers. 

Beports,  '83,  339 ;  '84,  344 ;  '85,  374 ;  '86,  368 ;  '87,  335. 
Engineer  in  Charge. 
Maj.  G.  J.  Lydecker,  1883-'—.    Beports,  '83, 2092 ;  '84, 2311 ,  '85, 2499;  '86, 2061 ; 
'87, 2564. 
Assistant 
Capt.  T.V.  Symons.    Beports,  '84,  2312;  '85,  2500. 
Operations. 
1885-'86.  Work  upon  fish -ways  commenced  under  contract,  bat  abandoned  after 

destruction  of  unfinished  portion  by  flood,  '86,  2061. 
188&-'87.  Beconstruction  of  dam,  '87,  2564. 
Projects. 
By  Maj.  Lydecker,  1883,  for  erection  of  £sh-ways  at  Great  Falls  of  the  Potomac 
Biver.    Estimated  cost,  $34,160,  '85,  2499;  '87,  2565. 
Surveys. 
Maps. 
'84,  2321,  2336. 
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POTOmAC   RITER  IN  VICINITF   OF    WASTIINOTOIf*  D.  €.- 

Improvement  of. 

(CoDtinaed  from  VoL  I,  pp.  441,  572.) 
Appro  prlations. 

iaJ3-^79 ^1.500 

1880.  Washington  and  Geoi#town  harbors 40,000,  '80,  751. 

1881.  Washington  and  Georgetown  harbors....  50, 000,  '81,  944. 

1882.  Potomac  River 400, 000, '83,  794. 

1884.  Potomac  River 500,000, '84,  978. 

1886.  Potomac  River 375,000, '86,  887. 

Total 1,716,500 

1888 300,000,  act  of  August  11, 1888. 

Statement  of  appropriations,  '80,  751 ;  '87,  884. 

Contracts. 

Washington  and  Georgetown  harbors: 

1879.  C.  G.  Fobes  &,  Co.,  for  dredging,  at  40  cents  per  cubic  yard,  '80,  747. 

1880.  National  Dredging  Companv,  for  dredging,  at  14  cents  per  cubic  yard,  '81, 
939.    Contract  annulled,  '81,  940. 

1881.  National  Dredging  Company,  for  dredging,  at  24  cents  per  cubic  yard,  '82, 
972. 

1882.  Potomac  Dredging  Company,  for  dredging,  at  28  cents  per  cubic  yard,  '82, 
975. 

1883.  American  Dredging  Company,  for  rock  removal,  '83,  766. 

1884.  American  Dredging  Company,  for  rook  removal,  ^84,  968.  E.  R.  Lowe,  for 
rock  removal,  '85,  924. 

Potomac  River: 

1882.  P.  S.  Ross,  for  dredging,  at  21  cents  per  cubic  yard,  '83,  786. 

1883.  T.  P.  Morgan,  for  dredging  trench,  at7  cents  per  cubic  yard  forfoundation  and 
14  cent8  for  ridge,  '83,  789.  H.  P.  Gilbert,  for  riprap  stone,  at  74^  cents  per  cubic 
yard,  '83,  789.  8.  T.  Thomas  and  J.  A.  Blundon,  for  brush,  at  |2.50  per  cord, 
respectively,  '83,  790.  J.  T.  Summers,  for  flat-boat  construction,  '83,  7U0.  F. 
C.  Somers^  for  dredging  along  slope  wall  of  Potomac  Flats  aud  deposit  of  ma- 
terial behind  same,  at  11  cents  per  cubic  yard,  '84,  974.  J.  Taylor,  for  filling, 
at  24  cents  per  cubic  yard,  '84j  974.  Contract  closed  before  completion,  '84, 
974.    T.  P.  Morgan,  for  tilling,  at  21  cents  per  cubic  yard,  '84,  975. 

1884.  Potomac  R^  Sandstone  Company,  for  riprap,  at  87  cents  per  cubic  yard, 
'84,  975.  Benson  &  McNee,  for  dredging,  at  12.37  cents  per  cubic  yard,  '85, 
928.  D.  £.  Culver,  for  dredging  and  embankment  foundation,  at  11^  cents  per 
cubic  yard,  '85,  930.  F.  C.  Somers,  for  dredging  and  embankment  foundation, 
at  10|  cents  per  cubic  yard,  '85,  930. 

1885.  G.  Yanderwerken,  for  riprap,  at  85  cents  per  cubic  yard,  '85,  934.  Benson 
&,  McNee,  for  dredging,  at  15  cents  per  cubic  yard,  '85,  934. 

1886.  F.  C.  Somers,  for  dredging,  at  lOf  cents  per  cubic  yard.  '87, 890.  G.  Vau- 
derwerken,  for  riprap  stune,  at  83  cents  per  cubic  yard,  '87,  891.  Benson  &, 
McNee,  for  dredging,  at  15  cents  per  cubic  yard,  '87,  891.  H.  Wilson,  for 
dredging,  at  10  cents  per  cubic  yard,  '87,  892.  R.  Moore,  for  dredging,  at  13 
cents  per  cubic  yard,  '87,  893. 

1887.  T.  W.  Smith,  for  lumber ;  American  Improved  Cement  Company,  for  cement ; 
J.  Miller,  for  sand  and  pebbles;  Atcheson  Brothers,  for  iron,  '87,  895.  Nolan  &> 
Son,  for  masonry  construction,  '87,  897. 

Engineers. 
Chief  of  Engineers. 
Reports,  '80,  111,  158;  '81,  150,  154;  '82,  145,  150,  980;  '83,  149,  150;  '84,  151, 
152;  '85,  139,  140,  938;  '86,  135,  136;  '87,  102. 
Board  of  Engineers. 
Convened  February  18,  1882,  by  S.  O.  No.  129,  C.  of  E.,  to  report  upon  improve- 
ment of  Potomac  River  at  Washington,  the  raising  of  the  fiats  in  front  of  the 
city,  and  the  establishment  of  harbor  lines.    Report,  '82,  987.    (Lieut.  Cols. 
Gillmore,  Craighill,  aud  Comstock  and  Capt.  Turtle.) 
Reconvened  at  New  York,  October  13,  1884,  by  8.  0.  No.  124,  to  report  upon  pro- 
posed modification  of  plan  of  improvement  as  sabmitted  by  Miy.  Mains,  '85, 
941.    (Col.  Gillmore  and  Lieut.  Cols.  Comstock  and  Craighill.) 
Engineers  in  Charge. 
8.  T.  Abert,  U.  8.  Agent,  l875-'83.    Reports,  '80,  745 ;  '81,  937 ;  '82.  969,  980. 
Mai.  P.  C.  Hains,  le83-'— .    Reports,  %3,  763,  770;  '84,  965,  970;  ^85,  923,926; 
'86,  879,  881 ;  '87,  884. 
Operations. 
Washington  and  Georgetown  harbors: 
History  of  work,  '80,  745. 


422  INDEX    OF 

POTOMAC  BIVER  IN  TIGIJVITF  OF  WASHIIVOTOIV,   D.  €•- 

Contiuded. 

Operations— Contioued. 

Id7d-'d0.  Washington  Channel,  90,744  ciibie  yards  material  dredged;    George- 
town Channel,  159,979  cnbic  yards  material  dredged,  '80,  747,  748. 
1880-'8L  No  operations,  *81,  939,  940. 

ld81-'82.  Washington  Channel,  240,111  cubic  yards  material  dredged;  George- 
town Channel,  dredging  under  contract  of  18d9coninienced. 
1882-'83.  No  operations,  '83,  7C6. 

1883-^84.  490  cubic  yards  rock  blasted  and  removed,  '84,  96^^. 
1884-H5.  Removal  of  rooks  designated  as  •^K'^  and  •*  0"  completed,  '85,  924. 
18aS-'86.  Rock  groups  designated  as  *»L,"  ',*M,"  "N,"  "P,"and  "C  removed, 

•86.  879,  880. 
1886-'87.  No  operations,  '87,  883. 
Potomac  River: 

History  of  work,  '83,  770. 

1882-'83.  200,000  cnbic  yards  material  dredged  and  deposited  npon  the  flats; 
13,000  linear  feet  railroad  built,  equipped,  and  put  into  operation ;  5,000  linear 
feet  of  trench  completed  ;  construction  and  placing  of  mattress  commenced  bv 
hired  labor,  ^83,  787-791. 
1883-'d4.  1,136,531  cubic  yards  material  dredged  and  deposited  upon  flats;  8,000 
linear  feet  slope  revetment  foundation  laid;  100,945  cubic  yards  material 
dredged  and  deposited  in  embankment ;  6  acres  of  the  flats  filled ;  763  cubic 
yards  stone  deposited  in  slope  wall,  '84,  153,  970-975. 
1884-^85.  1,207,000  cubic  yards  ipaterial  excavated  under  all  the  dredging  con- 
tracts, '85,  14(>,  92H-934. 
1885-'86.  1,686,183  cubic  yards  material  dredged  and  deposited  on  the  flats,  '86, 

136.  882. 
1886-'87.  Progress  on  oonstruction  of  reservoir  outlet  and  embankment;  1,081,567 
cubic  yards  material  dredged  and  deposited  on  the  flats,  '87,  885,  887. 
Physical  Characteristics. 
Flood  of  February,  '81,  940. 
Cross-sections  of  Potomac  River  between  Aqueduct  Bridge  and  Arsenal  Wharf, 

'82,  982. 
Cross-sections  of  Potomac  River  between  Aqueduct  Bridge  and  Arsenal  Wharf, 

'82,  982. 
Velocity  observations,  '82,  983. 
Potomac  River  front,  '82,  992. 

Description  of  river,  '83, 781.    Long  Bridge,  '83,  783.    Sewer  canal,  '83, 791.   Lakes, 
'83,  792.    Sluice-gates,  '83,  793. 
Plans. 

Description  of  these  considered  by  Board  of  Engineers  of  1882,  '82,  988,  995,  996. 
Projects. 
Washington  and  Georgetown  harbors: 
In  1833  an  appropriation  of  $ir«0,000  was  made  for  the  removal  of  obstructions  in 
Potomac  River,  the  purchase  of  Little  Falls  Bridge,  and  the  construction  of 
a  turnpike  road,  '79,  591. 
In  1870  it  was  proposed  to  secure  a  depth  of  16  feet  at  low  water  to  Georgetown 
and  along  the  wharves  of  the  Washington  Harbor  from  Arsenal  Point  to  Long 
Bridge,  and  the  removal  of  the  most  dangerous  obstructions  in  Georgetown 
Harbor,  '70,  534 ;  '71,  592,  595 ;  '83,  776 ;  '86,  135. 
In  1882  this  improvement  was  merged  in  that  of  the  improvement  of  the  Potomac 
River  at  Washington,  '82,  990,  992. 
Potomac  Rivkr: 
In  1882  a  Board  of  Engineers  recommended  the  widening  and  deepening  of  the 
channels  between  Giesborough  Point  and  Easby's  Point,  so  as  to  accommodate 
-the  largest  vessels  Ihat  can  reach  the  former  locality;  the  reclamation  of  the 
flats  and  marshes  along  the  city  front,  between  Easby's  Point  and  the  arsenal, 
by  depositing  thereon  material  dredged  from  the  channels;  the  establishment 
of  harbor  lines  beyond  which  wharves  shall  not  be  built;  the  removal  or  re- 
building of  Long  Bridge;  the  interception  of  sewage  now  discharged  into  the 
navigation  channel,  and  its  conveyance  to  James  Creek.     Estimated  cost, 
$2,500,000,  '82,  990 ;  '83,  780. 
In  1883  the  estimate  was  increased  to  $2,716,365,  '83,  794. 

In  1885  Maj.  Hains  proposed  a  modification  of  height  of  filling  over  reclaimed 
areas  below  Long  Bridge,  and  the  omission  of  the  surrounding  levee  and 
drainage  system ;  also  the  construction  of  a  tidal  reservoir  for  flushing  the 
canal  sewer,  '85,  939. 
Approved  by  Board  of  Engineers,  1885,  '85,  942. 
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Continued. 

Survcyn. 

Ordered  by  act  of  March  3, 1881.    Made,  1881,  under  direotioa  of  S.  T.  Abert,  '82, 

980.  •    . 

Of  Virginia  Canal,  1862,  '82,  974. 

Of  Potomac  River  between  Aqnednct  Bridge  and  Giesl^rough  Point,  1883,  *82, 980. 
Examinations  and  boriogs  for  uite  of  slnice-gatea,  '86,  885. 
Maps. 
'80,  750;  '81,  944;  '83,  794;  '84,  978;  '85,  938;  '86,  886;  '87,  890. 


POTORffAC  RITER  at  mount  Yernon— Improvbmbnt  of. 

(Continued  from  Vol.  I,  p.  350.) 
Appropriatloiis. 

1879 $4,000 

1880 3, 000, '80,  753. 

1881 1,500, '81,  946. 

1888 6, 000,  acfc  of  August  11, 1888. 

Commerce. 

Justification  of  improvement,  '86,  900. 
Contracts. 

1879.  G.  H.  Ferris,  for  dredging,  at  17  cents  per  cubic  yard,  '80,  752. 

1881.  National  Dredging  Company,  for  dredging,  at  12^  cents  per  cubic  yard,  '81, 946. 

1882.  National  Dredging  Company,  for  dredging,  at  15f  cents  per  cubic  yard,*82, 1005. 
Eng^incers. 

Chief  or  Engineers. 
Reports,  '80, 112 ;  '81, 151 ;  *82, 146 ;  '83,  152 ;  '84,  154 ;  '85,  144 ;  '86,  139 ;  '87, 
106. 
Engineer  in  Charge. 
S.  T.  Abert,  U.  S.  Agent,  1879-'  -.    Report^,  '80,  752 ;  '81,  945 ;  *82,  1003 ;  '83, 705 : 
'84,  980 ;  '85,  962 ;  '86,  899 ;  '87,  927. 
Operations. 
History  of  operations,  '85,  962. 

1879-'80.  20,:{79  cubic  yards  dredged  from  channel  and  basin,  '80,  753. 
1880-'81.  21,005  cubic  yards  dredged,  '81,  946. 
1881>'82.  8,118  cubic  yards  dredged,  '82,  1005.    Channel  145  feet  wide  and  from  7 

to  9  feet  deep  completed,  '83,  795. 
1882>'86.  No  operations, '83,  795;  '84,  980;  '85,  962;  '86,  900. 
IProJects. 
By  S.  T.  Abert,  1879,  for  the  formation  of  a  dredged  chapnel  from  deep  water  in  the 
Potomac  to  the  wharf  at  Mount  Vernon  150  feet  wide  and  7  feet  deep,  with  a 
suitable  turning-basin  at  the  wharf,  at  an  estimated  cost  of  $14,000,  '79,  598^ 
599;  '86,  139. 
Necessity  for  further  deepening  in  1886,  '86, 139. 


POTOHTOMUT  RIVER,  R.  I.— Improvement  of. 
Appropriations. 

1881 $5, 000, '81,  560. 

Contracts. 

1H81.  S.  A.  Hammond,  for  dredging,  at  23  cents  per  cubic  yard,  '81,  559. 
Engineers. 
Chief  of  Engineers. 
Reports,  '80,  7(j ;  '81,  84,  89 ;  '82,  84. 

Lieut.  Col.'  G.  K.  Warren,  1880-'82.    Reports,  '81,  559,  560 ;  '82,  560. 
Assistant. 
H.  A.  Bentley.    Report,  '81,  560. 
Operations. 

1881-'w2.  15,012  cubic  yards  material  dredged  from  bar  at  river  mouth,  63  tons  of 
rock  removed  from  Enston's  Rock.s,  completing  the  improvement  as  projected, 
'82,  «50. 
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POTOirOMUT  BITER,  R.  I.— Continned. 

Physical  CharacterisUcs. 

Description  of  river  and  locality,  '81, 560. 

Projects. 

By  Col.  Warren,  for  improvinff  mouth  of  Potowomut  River  by  excavation  of  a 
channel  2,500  feet  long,  150  feet  wide,  and  5  feet  deep  at  mean  low  water;  also 
removal  of  Eoa^n's  Bocks.    Estimated  oont,  $5,587.50,  '81,  562;  '82,  560. 
Surveys. 

Ordered  by  act  of  Jnne  14, 1880.    Made,  1880,  under  direotion  of  Lient.  OoL  Warren, 
'81,  560. 


POWELL  RIYER,  TA.  AJVD  TEMIV.— Examination  of. 

(Oontinaed  from  Vol.  I,  p.  442.) 
Commerce. 

Losses  occasioned  by  insnffioient  channel-ways,  '81, 1887. 
Engrtneers. 

Chief  of  Enoinbers. 

Reports,  '80,  190 ;  '81,  258. 
Engineer  in  Chabob. 

Maj.  W.  R.  King.    Report,  '81,  1886. 

Assist A_NT 

W.  G.  Sanborn.    Report,  '81,  1887. 
Physical  Characteristics. 

Description  of  river  and  obstructions,  '81,  1887. 

Plans. 

By  MaJ.  King,  1881,  for  improvement  of  Powell  River  by  dredging,  rock  removal, 
and  removal  of  soa^  and  drifts,  and  constraction  of  4,000  cubic  yards  of  wing- 
daras.    Estimated  cost,  |35,5d0,  '81,  1887. 
Surveys. 

Ordered  by  act  of  Jnne  14,  1881.    Made,  1881,  under  direotion  of  Maj.  King,  '81, 
1886. 


POUrOHr  RIYER,  llIA88.-Si7RyET  of. 

[$3,000  appropriated  by  act  of  August  11,  1888.] 
Commerce. 

Jiistiticatioii  of  improvement,  '85,  550. 
Eng^ineers. 
Chief  of  Engineers. 

Report,  '85,  67. 
Engineer  in  Charge. 
Maj.  C.  W.  Raymond.    Report,  '85,  549. 

ASSISTANT. 

S.  Haas^ensen.    Report,  '85,  551. 
Physical  Characteristics.  * 

Description  of  river,  '85,  549,  552. 
Plans.  • 

By  Maj.  Raymond,  1885,  for  the  formation  of  a  dredged  channel  12  feet  deep  at 
low  water  between  Amesbury  and  the  mouth,  a  distance  of  li  miles,  at  an  es- 
.      tiniated  cost  of  |77,000,  '85,  551 . 
Surveys. 
Ordered  by  act  of  July  5,  1884.    Made  under  direction  of  Maj.  Raymond,  '85,  r>49. 


PROTIDENCE  RIVER,  R.  I.— Removal  of  Green  Jacket  Shoal  at 

Providence. 
Appropriations. 

1^86 $26,250, '86,  603. 

18R8 28, 000,  act  of  August  11,  1888. 

Contracts. 

W.  H.  Beard,  for  dredging,  at  lOJ  cents  per  cubic  yard,  '87,  564. 
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PROVlBENCi:  RIT£R,  R.  l.-Continned. 

fingioeers* 

Chief  of  Exoinebrs. 

Reports '85,  73;  '86,  75;  '87,  38. 
Enginbjbbb  in  Chaboe. 
Lieut.  Col.  G.  H.  Elliot,  188S-'87.    Reports,  '85,  601 ;  '86,  605. 
Maj.  W.  R.  Livermore,  1887-'—.    Report,  '87,  553. 
OperatioDS. 

18S6-'87.  Preparations  for  removal  of  shoal,  '87,  553. 
Physical  Characteristics. 

Description  of  shoal,  '85,  601. 
Projects. 
By  Lieat.  Col.  Elliot,  1885,  for  the  removal,  by  dredging,  of  Green  Jacket  Shoal  in 
the  harbor  of  Providence  to  a  depth  of  25  feet  at  mean  low  water.     Estimated 
cost,  $112,346,  '85,  602;  '86,  75,  605;  '87,  55:). 
Surveys. 
Of  1884  of  Green  Jacket  Shoal,  '95,  597. 
Maps. 
Of  Providence  Harbor,  '85,  599. 


PROTIDENCE  RIVER  AMD  NARRAOANSETT  BAT,  R.  I.-Im- 

PROVEMENT  OF. 

(Continued  from  Vol.  I,  p.  443.) 
Appropriations. 

l8o2-'79 1174,000 

1880,  Providence  River  and  Narragansett  Bay  .      60, 000,  '80,  386. 

1881,  Providence  River  and  Narragansett  Bay  .      60, 000,  '81,  559. 

1882,  Providence  River  and  Narragansett  Bay  .  125, 000,  '82,  457. 
1884,  Providence  River  and  Narragansett  Bay  .  85, 000,  '84,  610. 
1886,  Providence  River  and  Narragansett  Bay  .      30, 000,  '86..  603. 

Total 534,000 

1888 40,000,  act  of  Angast  11,  1888. 

Contracts. 

1879.  Atlantic  Dredging  Company,  for  dredging,  at  16  cents  per  cubic  yard,  '80 
385.    I.  A.  Sylvester,  for  rock  removal,  '80,  385. 

1880.  Atlantic  Dredging  Company,  for  dredging,  at  16f  cents  per  cubic  yard,  '81, 557. 

1881.  Atlantic  Dredging  Company,  for  dredging,  at  17  and  19  cents  per  cubic  yard, 
'81,  558. 

1882.  Atlantic  Dredging  Company,  for  dredging,  at  16  cents  per  cubic  yard,  '83, 484. 
1884.  Atlantic  Dredging  Company,  for  dredging,  at  12  cents  per  cubic  yard,  '85, 598. 

Enirlneers. 
Chikf  of  Enoikeers. 
Reports,  '80,  74;  '81,  82;  '82,  82;  '83,  79:  '84,  85;  '85,  73;  '86,  74;  '87,  37. 

Lieut.  Col.  G.  K.  Warren,  1875-'82.    Reports,  '80,  383 ;  '81,  557 ;  '82,  555,  557. 
Maj.  J.  W.  Barlow,  1882,  '83,  483. 

Lieut.  Col.  G.  H.  Elliot,  18S3-'87.    Reports,  '83,  483 ;  '84, 617 ;  '85,  596 ;  '86,  602. 
Maj.  W.  R.  Livermore,  1887-'—.    Report,  '87,  550. 
Assistant. 
H.  A.  Bentley.    Report,  '80,  387. 
Operations. 
History  of  improvement  previous  to  1878,  '80,  383. 
1879-80.  327,559  cubic  yards  material  dredged  from  channel  through  Pawtuxet 

Shoal ;  removal  of  Bulkhead  Rock  commenced,  '80,  385,  386. 
1880-'81.  483,768  cubic  yards  material  dredged  from  Pawtuxet  Shoal ;  794  tons  rock 

blasted  and  removed  ftom  Bulkhead  Rook,  '81,  557,  558. 
1881-'82.  322,255  cubic  yards  material  dredged,  '82,  556. 
1862-'83.  502,304  cubic  yards  material  dredged  from  Gaspee,  Sassafras,  and  Fox 

Point  channels,  '83,  484. 
1083-'84.  217,724  cubic  yards  of  material  dredged,  '84,  619. 
1884-'85.  625,073  cubic  yards  material  dredged  from  channel  below  Field's  Point ; 

also  obstructions  at  month  of  the  Pawtuxet  River  removed,  '85,  598. 
1885-'86.  No  operations  for  lack  of  funds,  '86,  603. 

18{5&-'87.  111,372  cubic  yards  lu'^terial  dredged  from  channel  and  anchorage  basin, 
'87,551. 


426  INDEX   OF 

PROTIDENCi:   BITER  AJVD  IVARRAOANSETT  BAT,  B.  I«— 

Contiaoed. 

Tido-^aage  record  at  Providonce  from  April  12,  1853,  to  May  31,  1853,  ^0,  387. 
Projects. 

The  early  project  dates  from  the  first  appropriation  iu  1852  and  proposed,  by  dredjjr. 
iiig,  the  formatioQ  of  a  channel  at  the  **  Crook '^  and  '*Point  of  Long  Bar"  9  feet 
deep  at  mean  low  water;  under  subsequent  appropriation  to  1874  it  was  ex- 

Sanded  to  depths  of  12  and  14  feet,  together  with  the  removal  of  Bulkhead 
:ock.    Xhe  amonnt  appropriated  between  1852  and  1873,  inelosive,  was 959,000, 
'71,  728;  '79,  307,  730-734;  '80,  383;  '81,  82. 
No  appropriations  were  made  between  1873  and  1878. 

In  1878  it  was  proposed  to  form,  by  dredgins,  a  wide  channel  23  feet  deep  at  low 
water  iu  the  middle,  from  Providence  to  the  sea.    Estimated  cost,  (500,000,  '78, 
48,  231-237 ;  '79,  308 ;  '80,  383 ;  '82,  557. 
In  1882  Lieut.  Col.  Warren  proposed  increasing  the  channel  from  Fox  Wharf  at 
Providence  to  the  ocean  to  a  width  of  300  feet  and  a  depth  of  25  feet  at  mean 
low  wafer,  and  the  formation  of  an  anchorage  basin  between  Fox  and  Field's 
Points,  therebv  increasing  the  estimated  cost  of  1878  to  $675,000,  '82,  556-o68; 
'84,  62^;  '86,  602  j  '87,  550. 
Surveys. 
Of  river  from  Field's  Point  to  Conimicat  Point,  '83,  484. 
Of  harbor  between  Fox  and  Field's  Points,  1885,  '85,  597. 
Maps. 
'81,  558;  '84,  622;  '85,  599. 


PBOVIJVCETOITN  HABBOB«  IIIASS.— Improyismknt  or. 

(Continued  from  Vol.  I,  p.  445. 
Appropriations. 

ltt;i6-'79 $160,328.44 

1880 500.00,  '80,354. 

18dl 5,000.00,  '81,531. 

18H2 5, 000. 00, '82,  526. 

1884 2,000.00,  '84,  520. 

1886 3, 000. 00, '86,  577. 

Total 175,828.44 

1888 7, 000. 00,  act  of  Augnst  11,  1888. 

Appropriations  prior  to  1880,  '80,  514. 
Commerce. 

Commerce  to  be  benefited  by  improvement,  '82,  526. 
Contracts. 

1660,  J.  U.  White,  for  rubble-stone,  at  $1.24  and  $1.39  per  ton,  '81,  532. 
1881.  C.  M.  Holde'u,  for  bowlders,  at  |1.72  per  ton,  '82,  527. 
1883.  J.  H.  White,  for  brush  and  stone,  '83,  460. 
Eng^ineers. 
Chief  of  Engineers. 

Reports,  '80,  71 ;  '81, 76 ;  '82, 76 ;  '83,  71 ;  '84,  77  ;  '85,  64 ;  '86,  65 ;  '87,  *30. 
Engineers  in  Charge. 
Col.  G.  Thom,  1871-'83.    Reports,  '80,  353  ;  '81,  530 ;  '82,  525. 
Maj.  C.  W.  Raymond,  1883-'86.    Reports,  '83,  458 ;  '84,  518 ;  '85, 513. 
Lieut.  Col.  G.  L.  Gillespie,  lti86-'— .     Reports,  '86,  574 ;  '87,  528. 
Operations. 
lb81-'82.  1,753  tons  stone  placed  in  bulkhead  at  Long  Point,  '82,  526. 
1882-'83.  1,085  tons  stone  placed  in  balishead,  extending  same  337  feet,  '83,  458. 
1883-'84.  276  tons  stone  placed  in  bulkhead,  '84,  519. 
1884-'85.  Extensive  repaii's  to  dike  at  Able  Hill  and  breakwater  at  Long  Point ; 

breaches  iu  beach  closed  by  148  linear  feet  of  brush  bulkheads,  '85,  514. 
1885-'86.  No  uperations,  '86,  574. 

1886-'87.  103  linear  feet  of  sand-catch  work  built,  '87,  529. 
Projects. 
The  object  for  which  appropriations  have  been  made  is  the  preventing  or  arresting 
of  the  movement  of  sand  by  the  wind  and  waves,  and  the  consequent  prottrc- 
tion  of  Provincetown  Harbor,  by  the  perpotnation  of  its  low  shore-lines. 
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mOTimClETO'WN  HARBOR,  MASS.— Oontiiined. 

Projects— Continued. 
The  works  of  preservation  bave  consisted  mainly  of  detaohed  balkbeads  of  timber 

and  stone,  jetties  of  wood  and  brush,  dikes,  sand-catch  fences,  and  beach-grass 

planting. 
The  earliest  appropriation  was  made  in  1826.    Between  this  date  and  1864  $32,850 

was  appropriated  for  the  construction  of  jetties  and  sand-catches,  '66,  iii,  28. 
In  1866  the  project  for  the  protection  of  Beach  Point  and  Long  Point  by  the  con- 
struction of  bulkhead  jetties  was  adopted,  '66,  ii,  29 ;  '67,  464. 
In  1869  the  construction  of  a  dike  at  High  Head  was  undertaken  to  prevent  a 

broach  through  the  outer  beach  a'lross  the  salt  meadows  and  East  Harbor 

Creek,  '69,  60,  420. 
In  1872  a  dike  was  built  at  Abel  Hill  across  the  head  of  ^ancy  Harbor  to  prevent 

the  flow  of  the  tide  and  sand  into  the  inner  harbor,  '72,  9.')0. 
Under  subsequent  appropriations  the  works  of  protection  have  been  extended  and 

maintained. 
From  1^364  to  1886,  inclusive,  $139,478.44  was  appropriated,  '86,  S75 ;  '87,  528. 
Maps. 
'86,  576. 


PULTHrJEFYiLLE    HARBOR,  N.  ¥.— Impkovrmknt  of. 

(Continued  from  Vol.  I,  p.  447. 

A  ppropriatlons. 

Ifc70-'7U $62,000 

1880 3, 000, '80,  2209. 

18«1 2,000,  '81,2439. 

1882 4,000,  '82,  2446. 

Total.- 71,000 

Appropriations  prior  to  1880,  '81,  2438. 
Contracts. 

1879.  C.  F.  Dunbar,  for  dredging,  at  18  cents  per  cubic  yard,  '80,  2208. 
1881.  F.  B.  Gay,  for  iron,  '81,  2440.     W.  J.  Harris,  for  pier  extension,  '81,  2440.     W. 
J.  Harris,  for  material,  '81,  2440.     W.  D.  Taylor,  for  iron,  '81,  2440.    W.  J.  Har- 
ris, for  pier  extension,  '81,  2440. 
En^tneers. 
Chief  of  Engineers. 

Reports,  '80,  231;  '81,  317;  '82,  312;  '83,320;  '84,324;  '85,349;  '86,  343;  '87, 
309. 
Engineers  in  Charge. 
^ag.  W.  McFarland,  1875-'a3.     Reports,  '80,  2208;  '81,  2437;  '82,  2445. 
.  Lieut.  Col.  H.  M.  Robert,  1883-'85.    Reports,  '83,  1944 ;  '84,  2138. 
Capt.  E.Maguire,  1885.     Reports,  '85,  2273;  '86,  1889. 
Capt.  C.  F,  Palfrey,  1887-'—.     Report,  '87,  2374. 
Operations. 
1879-'80.  West  pier  extended  92  feet ;  gap  of  86  feet  between  east  pier  and  Reynolds's 
Wharf  closed  by  pier- work ;  20,000  cubic  yards  sand  and  stone  dredge<l  from 
channel  entrance,  '80,  2208. 
1880-'81.  No  operations,  '81,  2437. 
1881-^82.  West  pier  extended  183  feet,  '82,  2445. 
1882-'84.  No  operations,  '83,  1944 ;  '84,  2138, 
1^84-'85.  Repairs  to  west  pier,  '85,  2273. 
188(>-'87.  No  operations,  '86,  1889;  '87,  2374. 

Projects. 

By  Maj.  Bo  wen,  1872,  for  construction  of  a  pier  to  be  connected  with  the  western 
shore  by  a  breakwater,  both  to  be  20  feet  wide ;  also  for  dredging  at  an  esti- 
mated cost  of  $27,000;  modified  in  1872  by  the  addition  of  an  east  pier  parallel 
to,  and  200  feet  from,  the  west  pier,  '72,  255.  The  original  project  for  the 
formation  of  a  harbor  was  estimatad  to  cost  |59,000,  '74,  i,  250,  but  was  sub- 
sequently increased,  in  1875,  to  $71,000,  '75,  i,  334 ;  '84,  2138. 

Total  amount  appropriated  from  1870  to  18d6,  inclusive,  |71,000. 
Surveys. 

Maps. 
'80,2208;   81,2440. 


428  INDKX   OP 

PUMOOTEAOUE  CREEK,  ^A.— Examination  of. 

Chief  of  EifroixESRS. 

Report,  '84,  131. 
Enoinerr  in  CnAROB. 

Lieat.  Col.  W.  P.  Craigbill.    Report,  '84,  952. 
Assistant. 
J.  L.  Seager.    Report,  '84,  952. 
Plans. 
In  1882  Lieat.  Col.  Craiffhill  reports  the  creek  as  unworthy  of  improvement  and  not 
a  pablic  necessity,  '84,  953. 
Surveys. 
Examination  ordered  by  act  of  August  2,  1882.    Made  under  direction  of  Lieat 
CoL  CraighiU,  '84,  952. 


PUTALLUP  RITER,  UTASH.— Examination  of. 

Eoirineers. 

Chief  of  Engineers. 

Report,  '85,  369 
Enginker  in  Charge. 
Capt.  C.  F.  Powell,  1884.    Report,  '85,  2417. 
Physical  Characteristics. 
Description  of  river,  '85,  2417. 
Plans. 
Capt.  Powell,  1^84,  reports  the  rivor  worthy  of  improvement  to  the  extent  of  snag- 
ging operations  as  far  up-stream  as  the  county  bridge.    Estimated  annual  cost, 
$3,000,  '85,2419. 
Surveys. 
Examination  ordered  by  act  of  July  5, 1884.    Made,  1884,  under  direction  of  Capt. 
PoweU,  '85.  2417. 


^UJEENSTOWHr,  HID.— Improvement  of  harbor  at. 

(Continued  from  Vol.  I,  p.  449. ) 

Appropriations. 

l«7l-.'79 114,000 

Engrineers. 

Chief  of  Engineers. 

Reports,  '80,  100 ;  '81,  133 ;  '82,  130 ;  '83,  135. 
Engineer  in  Charge. 
Lieut.  Coh  W.  P.  CraighiU,  1870-'—.    Reports,  '80,  623 ;  '81,  860 ;  '82,  843 ;  '83 
669. 
Operations. 
1879-'80.  Dredging  resumed,  '80,  623. 
1880-'81.  Channel  lOU  feet  wide  and  8  feet  deep  at  mean  low  water  dredged  from 

Chester  River  to  inner  harbor,  '81,  860. 
1881-'83.  No  operations,  '82,  843;  '83,  669. 
Projects. 
By  JVtaj.  CraighiU,  1870,  for  the  formation,  by  dredging,  of  a  channel  100  feet  wide 
and  8  feet  deep  from  Chester  River  to  the  steam-boat  wbarf,  '71,  612-iU4, 
Moditied  in  1879  to  provide  for  straightening  the  channel,  '79,  488. 


<tUIlV€T  HARBOR  AND  BAV,  ILL.     (See  Mississippi  River  prom 
Dks  Moines  Rapii>s  to  the  mouth  op  the  Illinois  River.) 
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CREEK,  TA.— Survey  of. 


Commerce* 

Value  of  locality  as  an  ice-harbor,  '84,  1012. 
Engineers. 

CUIKF  OF  £yOINBEBB. 

Report,  '84,  163. 
Enginkbr  in  Chabos. 
S.  T.  Abert,  U.  S.  Agent.    Report,  '84,  1010,  1011. 
Physical  Characteristics. 

Description  of  creek,  '84,  1010. 
Plans*  « 

By  S.  T.  Abert,  1883,  for  the  formation  of  a  tuminff-basin  300  feet  wide  and  18  feet 
deep,  with  an  additional  width  of  130  feet  and  11  feet  deep  to  serve  as  ao  ice- 
harbor.    Estimated  cost,  $33,453,  '84,  lOlii. 
Survejrs. 

Examination  ordered  by  act  of  August  2,  1882.    Made  under  direction  of  S.  T. 
Abert,  '84,  1010. 


BACCOOM  BIVEBy  M.  J.— Improvement  of. 

A  ppropriations. 

lHd2 |3, 000, '83,  646. 

Engineers. 

CuiBF  OF  Engineers. 

Reports,  '83,  126;  '84,  135;  '85,  124;  '86,  121;  '87,  83. 
Engineers  in  Chargb. 
Lieut.  Col.  G.  Weitzel,  1882-'84-     Report,  '83,  646. 
Maj.  W.  H.  Heuer,  lh84-'85.     Report,  '84,  H39. 

Lieut.  Col.  H.  M,  Robert,  1885-'—.    Reports,  '8*,  851;  '86,  844;  '87,  810. 
Assistants. 
£.  A.  Oteseler.     Report,  '83,  647. 
A.  Stierle.    Report,  '84,  839. 
Operation^. 
1882-'87.  No  operations;  funds  withheld  until  further  appropriations  are  made, 
'87,  810. 
Plans. 
By  Col.  Weitzel,  1883,  for  improvement  of  Raccoon  River  by  excavation  of  a  chan- 
nel 3  feet  deep  at  low  water,  with  a  bottom  width  of  40  feet,  from  the  month 
up  to  Sweedsboro'  Railroad  Bridge.    Estimated  cost,  |17,940,  '83,  649 ;  '87, 
810. 
Surveys. 
Ordered  by  act  of  August  2, 1882.    Made,  1883,  under  direction  of  Lieut.  Col.  WeitzeL 
'83,  646. 


BACIBIE  HABBOB,  WIS.— Improvement  of. 

(Continued  from  Vol.  I,  p.  450.) 
Appropriations. 

1844-'79 $201,285 

1H80 6,000,  '80,  1938. 

1H81 6, 000, '81,  2127. 

1882 7,000,  '82,2160. 

1884 7,000,  '84,  1868. 

1886 10,000, '86,  1683. 

Total 237,285 

1888 10,000,  act  of  August  11,  1888. 

Commerce. 

Greneral  and  local  commerce  benefited  by  harbor,  '81,  2127. 
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RACIIf E  HARBOR,  WIS.— Coutiaued. 

Contracts. 

1B79.  Knapp  «&  Qillen,  for  pier  extensiou,  '80,  1938. 
1}^1.  Knapp  &,  Gillen,  for  saperstructure  coustruction,  '81,  2127. 
18^^4.  G.  H.  Siif^er,  for  snperstracture  recoustruction,  '85,  2020. 
18c^.  S.  O.  Dixou,  for  dredf^iug,  at  22^  ceats  per  cubic  yard,  '86,  16B3. 
H.  B.  Xierr  &,  Co.,  for  superstracture  reconstructioo,  '87,  2070. 
Enirineers* 

CUISF  OF  EnOI'VKBRS. 

Reports,  '80,  207;  '8>,  281;  '82,  276;  '83,  285;  '84,  285;  '85,  308;  '86,  302;  '87, 

268. 

Lieut.  Col.  b.  C.  HoastOD,  187a-'d4.    Reports,  '80, 1935 ;  '81, 2126;  '82, 2159;  183, 

1707. 
Capt.  W.  L.  Marehall,  1884-'—.    Reports,  '84, 1867 ;  '85,  2019 ;  '86, 1682 ;  '87, 2061^ 

W.  H.  Heardinff.    Reports,  '80, 19'36;  '81,  2126;  '82,  2160;  '83, 1708:  '84,  18(3?; 
'85,  2121 ;  '87, 2071. 
Operations. 

1879-*80.  25,931  cubic  yards  material  dredged  from  channel  between  piers;  one  50- 
foot  crib  sank  in  extension  of  north  pier  and  superstructure  built  over  same, 
'80,  1936. 

1880-'81.  50  linear  feet  of  crib-work  added  to  north  pier  and  damages  to  pier  by 
collision  repaired,  '81, 212(3. 

188l-'82.  50  linear  feet  superstructure  built;  7,757  cubic  yards  material  dredged 
from  between  the  piers,  '82,  2160. 

1882-'83.  Repairs  to  crib  at  eastern  end  of  south  pier,  '83,  1708. 

188^i-'84.  17, 466  cubic  yards  material  dredged  from  between  the  piers;  repairs  to 
east  end  of  north  pier,  '84,  18i)6. 

1884-'85.  340  linear  feet  of  north  pier  superstructure  cut  down  and  rebuilt,  '85, 2021. 

1885-'86.  Dredging  between  the  piers  continued  under  S.  O.  Dixon's  contract,  '86, 
1082. 

18d(>-'87.  Dredging  completed  under  Dixon's  contract;  745  linear  feet  of  south  pier 
superstructure  rebuilt,  '87,  2070. 
Projects. 

'  The  original  project  of  1843  proposed  the  formation  of  an  entrance  by  the  extension 
of  two  piers  from  the  mouth  of  the  river,  with  dredging  between  the  piers,  so 
as  to  give  a  channel  12  feet  deep  (S.  Doc.  42,  .%th  Cong.,  1st  session,  p.  62).  The 
nioditicatioiis  of  this  project  have  been  to  secure  increased  channel  depths  up 
to  16  feet,  '66,  i,  17 ;  iv,  121 ;  '67,  22;  '72,  127;  '77, 102, 187. 

The  total  amount  appropriated  from  1844  to  1886,  inclusive,  has  been  $237,285.    The 
estimated  amount  required  for  completion  of  project,  $25,000,  '86,  303;  '87, 2071. 
Surveys. 

Maps. 
'83, 1707 ;  '84, 1869 ;  '85, 2020. 


RAHWA¥  RITER,  IV.  J.—Improvembnt  of. 

(Continued  from  Vol.  I,  p.  452.) 
Appropriations* 

1879 $10,000 

1880 10, 000,.'8O,  544. 

1881 10,000,  '81,  705. 

1882 7,000,  '82,  696. 

Total 37,000 

Commerce. 

Improvement  beneficial  to  shippers  but  commerce  not  increased,  '86,  784. 
Contracts. 
lH7i).  E.  G.  Brown,  for  dredging,  at  37  cents  per  cubic  yard,  '80,  544. 
18S0.  J.  Van  Pattou,  for  sand,  gravel,  mud,  and  stone  removal,  at  85^  cents  per  cabic 
yard, '81,  705. 

1881.  W.  CliambHrlain,  for  gravel  and  rock  removal,  at  63  cents,  $2,  and  $3  per  cubic 
yard,  '82,  696. 

1882.  W.  Chamberlain,  for  dredging,  at  78  cents  per  cubic  yard,  '83,  579. 
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RAHITAY  RIT£R,  If.  J.— ContiDuod. 

Eni^ineers* 

Chief  of  Engineers. 
Reports,  '80,  87;  '81,  110;  '82,  HI ;  '83,  lOB;  '84,  115;  '85,  106;  '86,  109;  '87, 
70. 
Engineers  in  Charge. 
Col.  J.  N.  Maoomb,  lU79-'80. 

Lieut.  Col.  N.  Micbler,  1880-'82.    Report^  '80,  544 ;  '81,  704. 
Ldeut.  Col.  G.  L.  Gillespie,  1882-'86.    Reports,  '82,  G95  ;  '83,  579 :  '84,  747 ;  '85, 

753. 
Lieut.  Col.  W.  McFarland,  1886.    Report,  '86,  783. 
Lieut.  G.  McC.  Derby,  1886-'—.    Report,  '87,  769. 
Operations* 
1879-'8U.  2,733  cubic  yards  material  dredged  from  tbe  cbannel,  '80,  544. 
18d'>-'81.  Dredging  recommenced  under  Iwl  contract,  '81,  705. 
1881-'ti2.  16,978  cubio  yards  material  dredged  from  the  channel,  '82,  695. 
1882-'83.  10,467  cubic  yards  material  dredged  from  the  channel,  '83,  579. 
1863-'84.  4.144  cubic  yards  material  dredged  from  the  channel/84,  747. 
1884-'87.  Operations  suspended,  '86,  110,747;  '87,  769. 
Projects. 
By  Col.  Macomb,  1878,  for  the  formation  of  a  channel  8  feet  deep  at  mean  high 
water  and  125  feet  wide  from  Bricktown  to  Main  Street  Bridge  in  Rahway. 
Estimated  cost,  $37,000,  '79,  485 ;  '80,  87. 
Increased  in  1882  on  account  of  extra  cost  for  dredging  by  $29,250,  '82,  696;  '87, 
769. 


RANCOCAS  RITER9  If.  J.— Improvement  of. 
Appropriations. 

1881 $10,000,  '81,  795. 

1882 10, 000, '82,  778. 

Statement  of  appropriations,  '87,  808. 
Commerce. 

Statistics,  '84,  834. 
Contracts. 

1881.  American  Dredging  Company,  for  dredging,  at  55  cents  per  cubic  yard,  '81, 
796. 

1882.  American  Dredging  Company,  for  dredging,  at  32  cents  per  cubic  yard,  '83, 
635. 

Engineers. 

CUIKF   OF  ENGINKER8. 

Reports,  '80,  98 ;  '81,  126 ;  '82,  123 ;  '83,  124 ;  '84,  133 ;  '85, 123 ;  '86, 120 ;  '87, 
82. 
Engineers  in  Charge. 

Col.  J.  N.  Macomb,  1880-'82.    Reports,  '80,  795,  796;  '81,  795. 

Cape.  W.  Ludlow,  1882-'83.    Report,  '82,  777. 

Lient.  Col.  G.  Weitzel,  1883-'84.    Report,  '80,  635. 

Maj.  W.  H.  Hener,  1884-'85.    Report,  '84,  833. 

Lient.  Col.  H.  M.  Kobert,  1885-^—.    Reports,  '85,  849 ;  '86,  841 ;  '87,  807. 
Assistant. 

A.  Stierle.    Reports,  '83,  635 ;  '84,  834. 

Operations. 

1881-'82.  723  linear  feet  of  dike  built  from  nortb  bank  to  upper  end  of  Hammill'ii 
Island  ;  17,000  cubic  yards  material  dredged  from  tbe  channel,  '82,  778. 

1882-'83.  25,933  cubic  yards  material  dredged  from  the  channel,  '83,  6:{6. 

1883-'«4.  Removal  of  "Coates'  Bar"  completed,  '84,  834. 

1884-'H7.  No  operations,  '85,  849;  '86,  841 ;  '87,  807. 
PliysicaJ  Characteristics. 

Description  of  river  and  obstructions  therein,  '81,  796. 
Projects. 

By  Col.  Macomb,  1881,  for  excavation  of  a  cbannel  from  150  to  200  feet  wide,  witii 
a  low-water  depth  of  6  feet  from  moutb  to  Centreton,  a  distance  of  7^  miles, 
and  a  5- foot  low- water  channel  from  thence  to  Mount  Holly.    Estimated  cost, 
^*ilXMy,  '81,  798. 
Surveys. 

Ordered  by  act  of  June  14, 1880.    Made,  1881,  under  direction  of  Col.  Macomb,  '81, 
796, 
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RAPPAHAIf ]VO€K  BITER,  Ta.— Improvement  of. 

(Continued  from  Tol.  I,  p.  453.) 
AppropriatlOBs« 

l«5:J-79 193,500 

1880 25, 000, '80,  766. 

1881 15. 000, '81, 964. 

1882 17, 000. '82, 1027. 

1884 S>0, 000,  ^84, 986. 

1886 20. 000, '86, 909. 

Total 190,500 

18^ 15, 000,  act  of  Augnst  11,  1888. 

iSrat't'ineDt  of  appropriations,  '80,  765;  '87,  937. 
Commerce. 

Extent  and  character  of  commerce,  '80,  766. 
Contracts. 
1880.  A.  Kishpangh,  for  dike  constmction,  '80,  764.    H.  Birch,  for  dredging?,  atl9f 
cents  pt)r  cnbicyard,  '81,  961.    A.  Kishpangh,  for  dike  opnatruction,  '81,  961. 
1887.  A.  Kisbpangli,  for  crib  and  pile  dike  constmction,  at  $4.70  and  $5.85  per  linear 
foot,  reHpectively,  '87,  936. 
Enf^ineers. 
Chikf  of  Engineers. 
Reports,  '80,  113;  '81,  153;  '82,  148;  '83,  154;  '84,  156;  '85, 145;  '86,  142;  '87, 
108. 

S.  T.  Abert,  U.  S.  Agent,  1875-'—.    Reports,  '80,  760;  '81,  957;  '82,  1017;  'BS, 
802;  '84,  985;  '85,  971;  '86,  906;  '87,  9.35. 
Operations. 

UiBtory  of  operations,  '80,  761;  '82,  1022. 

1879-'rt0.  Dikes  4  an<l  5  completed,  56  snags  and  1  wreck  removed  from  the  Spotts- 
woo<i  Bar  reach ;  Fredericksbnrgh  Dike  No.  6  built ;  construction  of  Spottswood 
Bar  spur-dams  commenced ;  80  feet  of  crib-<like  built,  '80,  764. 

18d0-'81.  Spottswood  Bar  spur-dikes  completed ;  Dikes  A,  B,  C,  D,  £,  and  F  com- 
pleted ;  20,572  cubic  yards  material  dredged  at  Snottswood  and  Frededcksburgh 
bars  '81  962. 

18dl-'82.'  1,580  linear  feet  of  Dike  K,  deflecting  Dike  I,  Spur-dike  G,  and  Dikes  H  and 
L  built ;  62,008cnbic  yards  material  dredged  at  Fredericksburgh  and  Spottswood 
bats,  '82,  1019,  1020,  1021. 

1882-83.  1,310  linear  feet  of  Dike  No.  5  removed ;  crib-dike  and  155  linear  feet  of  de- 
flecting log  dike  built ;  dike  at  Pratt's  Bar  repaired ;  170  linear  feet  of  wattline 
built,  and  4  snags  removed  from  Spottswood  Bar;  6  log  dikes  built  at  Castled 
Ferry  Bar,  aggregating  1,046  feet ;  52,307  cnbic  yards  material  dredged  from 
Fredericksburgh,  Pollock's,  and  Castle's  Ferry  bars,  '83,  810. 

188:^84.  No  operations,  '84,  985. 

1884-'8r).  Repairs  to  following  dikes  by  hired  labor:  Fredericksbnrgh,  Pollock's  Bar, 
Bernard's  Bar,  Pratt's  Reach  Bar,  Castle's  Ferry  Bar,  Spottswood  and  Farley- 
ville  bars;  a  total  length  of  518  feet  of  diking  also  bnilt  by  contract;  3,867 
cubic  yards  material  dredged  from  the  turning-basin,  '85,  973,  974,  975. 

1685-'86.  ^,494  cubic  yards  material  dredged  from  Fredericksburgh  and  Spottswood 
bars;  dike  repaired  at  Fredericksburgh  Bar,  and  mat<8  sunk  at  Spottswood  and 
Farleyvale,  '86,  907,  908. 

1886-'87.  Crib  and  pile  dike  construction  commenced  under  contract;  extensive 
repairs  made  to  existing  dikes ;  26  snags  and  125  trees  out  and  removed,  '87, 
937. 
Projects. 

By  Maj.  Craighill,  1871,  for  the  formation  of  a  channel  100  feet  wide  and  10  feet 
deep  at  low  water  by  dredging  through  shoals,  removal  of  rooks,  and  by  train- 
ing dikes  at  various  points,  '71,  596 ;  '72,  689. 

By  S.  T.  Abert,  1879,  for  the  formation  of  a  channel  100  feet  wide  and  10  feet  deep  over 
the  bars  between  Fredericksbnrgh  and  Port  Royal  to  be  secured  by  dredging 
and  the  construction  of  dikes  and  wing-dams ;  also  for  increasing  the  channel 
width  to  200  feet,  and  the  depth  to  15  feet  below  Port  Royal,  and  maintenance 
of  same  by  construction  of  training  dikes.  Estimated  cost,  $291,000,  '79,  85, 
013;  '80,  764;  '87,935.  Amount  appropriated  from  1871  to  1886,  inclusive, 
$187,500;  amount  estimated  to  complete  project,  $194,000,  '86,  142;  '87,  937. 
Surveys. 

Of  bars  at  Nanzatico  Reach  and  Naylor's  Hole,  1885,  '86,  909, 
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RAPPAHANNOCK  BIVER,  TA.-CoDttuued. 

Maps. 
FrederioksboTgh  and  Spottswood  bars,  '80,  760 ;  '81,  964. 
Fredericksbargh,  Spottswood,  Parley  vale,  aad  Castle's  Ferry  bars,  '83,  812. 
Rappahannock  and  Spottswood  bars,  '85,  976. 
Frederioksburgh  and  Pollock's  bars,  '87,  937. 
Fredericksbargh,  Spottswood,  and  Farleyvale  bars,  '86,  908. 
Nanzatico  Reach,  '86,  908. 


RABITAN  BAYt  N.  J«— Improvement  of. 
Appropriations. 

fttSl $50, 000, '81, 715. 

1882 50, 000, '82, 704. 

1884 20, 000, '84, 753. 

1886 37, 500, '86, 769. 

Total 157,500 

18S8 25, 000,  act  of  AagQst  11,  1888. 

Contracts. 

1881.  Atlantic  Dredging  Company,  for  dredging,  at  28  cents  per  cable  yard,  '81, 716. 

1882.  Atlantic  Dredging  Company,  for  dredging,  at  22  cents  per  cubic  yard,  '83, 586. 
1884.  Atlantic  Dredging  Company,  for  dredging,  at  16  cents  per  cubic  yard,  '85, 759. 

Enirineers. 
Chiev  of  Enoikbebs. 

Reports,  '81,  112;  '82,  113;  '83, 110;  '84,  117;  '85,  108;  '86,  106;  '87,  66. 
Engineers  in  Charge. 
Lieut.  Col.  N.  Michler,  1880-'82.    Report,  '81,  715,  717. 
Lieut.  Col.  6.  L.  GiUespie,  18d2-'86.    Reports,  '82,  703;  '83,  585 ;  '84,  752;  '85, 

757. 
Lieut.  Col.  W.  MoFarland,  1886-'—.    Reports,  '86,  765 ;  '87,  749. 
Assistant. 
A.  Doerflinger.    Report,  '81,  718. 
Operations. 
History  of  operations,  '87,  750. 

1881-'82.  166,346  cubic  yards  material  dredged  from  channel  across  shoal,  '82,  704. 
1832-'83.  56,200  cubic  yards  material  dredged  from  north  side  of  channel,  '83,  686. 
1883-'84.  146,026  cubic  yards  material  dredged  from  channel,  '84,  752. 
1884-'85.  112,657  cubic  yards  material  dredged  fh>m  western  end  of  channel  across 

the  shoal,  '85,  756. 
1885-^87.  No  operations,  '86,  768;  '87,  752. 
Projects. 
By  Lieut.  Col.  Michler,  1880,  for  improvement  of  Rarltan  Bay  by  excavation  of  a 
channel  300  feet  wide  and  21  feet  deep  at  mean  low  water  through  the  shoal 
off  Seguin  Point.    Estimated  cost,  ^126,500,  '81,  716,  717 ;  '87,  750. 
By  Lieut.  Col.  Gillespie,  18d4-'85,  for  excavation  of  a  channel  300  feet  wide  and  21 
feet  deep  from  Great  Beds  Light  to  wharves  at  Perth  Amboy,  and  a  16-foot 
channel  from  outside  of  Great  Beds  Light  to  South  Amboy.    Estimated  cost, 
1114,000,  '84,  753;  '85,  758;  '87,  751. 

Sarveys. 

From  Perth  and  South  Amboy  to  main  ship-channel  off  Great  Kills,  Raritan  Bay, 
ordered  by  act  of  June  14, 1880.  Made,  1880,  under  direction  of  Lieut.  Col. 
Michler,  '81,  717. 


RARITAN  RIVER,  If.  J.— Improvement  of. 

(Continued  from  Vol.  I,  p.  454.) 

Appropriations. 

l©6-'79 $2r3,d63 

1880 100,000,  '80,518. 

1881 25,000,  '81,  659. 

1882 26, 000, '82,  676. 

1443  EN ^28 
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RARITAIf  BIVER,  If.  J.-Continued. 

Appropriations— Oontinned. 

1««4 135, 000,  »84,  755. 

18dU 26,250,  '86,  776. 

Total 485,213 

lHd8 50,000,  act  of  August  11,  1888. 

Commerce. 

Beuetit  of  improvement  to  uavigation,  '85,  761. 
Conti*B.d4 

1879.  W.  H.  Wood,  for  dike  construction,  *80,  516. 

18-^0.  J.  Viui  Patten,  for  dredging,  at  24 J  cents  per  cubic  yard,  '81,  659. 

lHr2.  J.  D.  Leary,  for  dredging,  at  13  cents  per  cubic  yard,  '82,  552. 
£ng:ineers» 

Chikf  of  Engineers. 

Re]H)rt8,  '80,  81 ;  '81,  100  ;  '82,  107  ;•  '83,  99  j  '84, 118;  '85,  109;  '86,  107 ;  '87,  71. 

T** V(  11  \ KKIt S   IN    ('IIAUOK 

Col'  J.' Newton,  Ih7.|-''84.  Reports,  '80.  516;  '81,  655;  '82,  673;  '83,  549. 
Lieut.  Col.  G.  L.  Gillcapie,  1884-'86.     JReports,  '84,  754;  '85,  759. 
Lieut.  Col.  W.  McFarland,  1886.     Report,  '86,  769. 
Lieut.  G.  McC.  Derby,  1886-'—.     Report,  '87,  771. 
Operations. 
1871.)-'80   2,600  linear  feet  pile-dike  completed;  241,121  cubic  yards  material  dredged 
at  "  the  Stakes,"  the  ''Middle  Ground,"  and  at  Whitehead's  sand  dock,  '80,  516. 
1880-'8l.  Dikiug    at  'Hhe  Stakes"  completed;    dredging    and  rock  blasting  at 

Whitehead's,  and  dredging  in  the  "Middle  Ground  "  m  progress,  '81,  658. 
1881-'82.  57,700  cubic   yards   material   dred«red  from   the   channel    at    ''Middle 
Ground ;"  24,337  cubic  yards  rock  blasted  and  removed  from  Whitehead's  sand 
dock,  '82,  674. 
1882-'83.  46,740  cubic  yards  material  dredged  from  cut  in  south  channel,  '83,  550. 
1883-84.  6,929  cubic  yards  material  dredged  from  south  channel ;  3,lV3  cubic  yards 

of  Ktone  drilled,  bla8te<l,  and  removed  at  Whitehead's,  '84,  755. 
18"^4-'85.  67,034  cubic  yards  material  dredged  from  south  channel,  '85,  760. 
1885-86.  6,392  cubic  yards  rock  blasted  and  removed,  '86,  774. 
1886-'87.  No  operations  except  surveys,  '87,  772. 
Pliysical  Ciiaracteristics. 

Description  of  the  Raritan,  '86,  769. 
Projects. 
By  Lieut.  Col.  Newton,  1874,  for  permanent  improvement  of  river  by  excavation 
of  a  10-foot  mean  low- water  channel  200  feet  wide  from  mouth  to  New  Bruns- 
wick, a  distance  of  12|  miles,  and  excavation  of  a  tidal  basin  above  New 
Brnuswick  Locks  bv  dredging,  rock  removal,  and  diking.     Estimated  cost, 
§2,093,662,  '74,  ii,  179;  '82,  675;  '86,  770. 
Modified  in  1881  to  provide  lor  dredging  south  channel  so  as  to  form  a  channel  100 
feet  wide  and  5^  feet  deep  at  mean  low  water,  '87,  771. 

Surveys. 

Maps. 
Raritan  River,  from  mouth  to  New  Brunswick,  '85,  760. 


RED  BAIVK  CREEK,  PA.--£x:ami nation  of. 

Eng^ineers. 

Chief  of  Engineers. 

Report,  '81,  263. 
Engineer  in  Charge. 

Maj.  W.  E.  Merrill.     Report,  '81,  1959. 
Assistant. 

J.  Worrall.     Report,  >81,  1961. 
Physical  Characteristics. 
Description  of  the  Apalachian  region,  '81,  1962. 

Plans. 

In  1881  Maj.  Merrill  did  not  consider  it  advisable  to  inaugurate  bear-trap  dams  for 
the  improvement  of  the  creek,  '81,  1961. 
Surveys. 
Esamiuatiou  ordered  by  act  of  June  14,  1830.    Made  under  direction  of  Maj.  Mer- 
rill, '81,  1959. 


BED  FISH  BAR,  TEX.    (See  Galvbst on  Bat  Ship  Canal.) 
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RED  LAKE  RIVER,  IHINIV.-Examination  of. 

Eiii^incers. 

Chief  of  Engineers. 

Report,  '87,  229. 
Engineer  in  Charge. 

Maj.  C.  J.  Allen.     Report,  '87,  1724. 
Assistant. 

R.  Davenport.     Report,  '87, 1725. 
Physical  Characteristics. 

Description  of  river,  '87,  1724. 
Plans. 
In  l«::^6  Maj.  Allen  considered  that  the  cost  of  improving  the  river  would  be  out  of 
all  proportion  with  the  present  requirements  of  the  locality,  '87,  1726. 

Surveys. 

Examination  ordered  by  act  of  August  5, 1886.    Made  under  direction  of  Maj.  Allen. 
•87.  1724. 


RED  RITER  (EilTTIjE)^  ARK«— Survey  and  improvement  of. 

(Continued  from  Vol.  I,  p.  560.) 
Appropriations. 

188C $.3, 000, '87,  1505. 

1888 5, 400,  act  of  August  11,1888. 

Commerce* 

Justiiication  of  the  improvement,  *85, 1612. 
Eni^incers. 

Chief  of  Engineers. 

Reports,  '81,  219 ;  '82,  217  ;  '85,  252 ;  '87,  204. 
Engineers  in  Charge.    . 

Capt.  T.  H.  Handburv.    Report,  '82,  1587. 
Capt.  H.  S.  Tabor.     Reports,  '85,  1587 ;  '87, 1503. 
Assistants. 

F.  W.  Tutth*.     Report,  '82,  1588. 
M.  A.  Orlopp.    Report,  '85, 1613. 
Operations* 
History  of  previous  operations,  '87,  1503. 

l&36-'87.  Removal  oi  snags  from  below  Judsonia  and  of  bowlders  from  shoal  3 
miles  below  Judsonia,  '87,  1504. 
Pliysical  Characteristics* 

Description  of  river,  '82,  1588 ;  '85,  1613. 
Pians* 
By  Capt.  Handbury,  1881,  for  the  removal  of  sna^s  and  similar  obstructions  below 
Judsouia  and  the  removal  of  bowlders  and  loose  rock  from  Utiey's  Shoal  and 
Knight's  Bar.    Estimated  cost,  $16, 100,  '82,  1587,  1589. 
Projects* 
By  Capt.  Taber,  1884,  for  the  Improvement  of  three  shoals  above  Judsonia  by  the 
removal  of  obstructing  bowlders  and  cutting  a  channel  3  feet  deep  through  the 
shoals  below  Judsonia.     Estimated  cost,  $8,400,  '85,  1612,  1616 ;  '87,  1504. 
Surveys* 
Examination  ordered  by  act  of  March  3,  1881.    Made  under  the  direction  of  Capt. 

Handbury,  '82,  1587. 
Examination  ordered  by  act  of  July  5, 1884.    Made  under  direction  of  Capt.  Taber, 
'85,  1612. 


RED  RIVER9  LiA*— Improvement  of  the  mouth  of. 
(See  also  Mississippi  River  between  mouth  of  the  Ohio  and  Head  of  Passes.) 

(Continued  from  Vol.  I,  p.  455. ) 

Appropriations* 

1878 $150, 000, '78,  632. 

1879 40, 000, '79,  961. 
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RED  RIVER,  £. A.— month  of—Coutinnod. 

Enffineers. 

Chikf  of  Engineers. 

Reports,  '80,  If)!;  »81,  205;  »82,  203. 
BoAKi)  OF  Engine KK8. 
Convened  April*  IKSU,  to  consider  plan  for  the  permanent  improvemeut  of  the 
month  of  the  river.     R«*port,  '80,  1284    (Cola.  Tower  and  I^ewton  and   Maj. 
Abbot.) 
Engineer  in  Ciivkgk. 
Maj.  \V.  H.  H.  Bruyanrd,  1878-'d2.    Reports,  ^80, 1282,  12S6;  '81,  ViSi) ;  '82,  loll, 
1515.    TranHferrod  to  Mihsissippi  River  Commission  Jane  30,  1882,  '82,  1512. 
Assistants. 

E.  Flood.     Report,  '81,  i:WO. 
M.  Ures.     Report,  '81,  1391. 

F.  S.  Bnrrowcs.    Report, '82, 1522. 
H.  St.  L.  Coppee.     Report,  '82,  1531. 

Operations. 
187*J-H).  57,800  cubic  yards  removed  by  dredge  from  bars  at  month,  '80,  128:4. 
lH^)-'c<l.  :W,574  cubic  yards  dredged  from  inner  bar,  '81,  1389,  1390. 
1871-82.  Dredging  operations  continued,  '82, 1511.    Work  transferred  to  Miaeiasippi 
River  Commission,  '82,  1512. 
Physical  Characteristics. 
Description  of  the  junction  of  the  Red  River  with  the  Mississippi  River,  '80,  1289; 

*81,  1391 ;  '82,  1524.    Separation  of  the  two  rivers  in  1847,  '80,  1292,  1295. 
Unity  of  the  Red  and  Atchalalaya  rivers,  '80,  1289,  1293,  1295. 
Direction  of  currents  at  mouth  of  Red  River,  '81,  1391. 
Discharge  of  Red  River,  '81,  1394,  1399. 
Discharge  of  Atchafalaya  River,  '81,  1394,  1399. 
Plans* 
By  Maj.  Benyaurd,  for  the  rectification  of  the  Red  and  Atchafalaya  rivers  at  their 
junction  with  the  Mississippi  River,  '80,  1288-1299.    Considered  by  Board  of 
Engineers  of  1-80,  '80,  1284-1288. 
Projects. 
The  Board  of  Engineers  of  1880  recommended  continuation  of  dredging  at  month 
of  the  Red  River  ns  a  temi)orary  improvement,  '80,  1288. 
Snrveys. 

Snrvev  c»f  1880,  '81,  1391. 
Survey  of  1882,  '82,  1513,  1519,  1531. 

Of  month  of  Grand  Bayou  ordered  by  act  of  March  3,  1881.     Made  under  direction 
of  Maj.  Benyaurd,  1881,  '82,  1515. 


RED  RIVER.   LA.  AND  ARK.—Improvbmbnt  of,  exobpt  at  mouth. 

(Inchidiug  removal  of  raft,  closing  Tone's  Bayou,  removing  snags  and  other  ob- 
structions, improvement  of  Upper  Red  River  at  falls  near  Alexandria  and  Bed 
River  above  Fulton,  Ark.) 

f\  (Continued  from  Vol.  I,  p.  455.) 

Appropriations. 

1828-'75.  Removal  of  rafc $833,137.50 

1872-'77.  Closing  Tone's  Bayou 24,500.00 

1876-'79.  Removing  raft  and  closing  Tone's  Bayou  80, 000. 00 

1878-'79.  Removing  snags  and  other  obstructions  47, 500. 00 

1879.  Improvement  of  upper  river  above  raft 10, 000.  00 

I  Removing  raft  and  closing  Tone's  Bayou  .  25, 000. 00,  '80,  1280. 

1880.  <  Removing  obstructions 60, 000.  00,  '80,  1304. 

/  Upper  Red  River 10,000.00,  '80,  1305. 

iu>ii   )  Removing  ratt  and  closing  Tone's  Bayou.  10, 000. 00,  '81,  1403. 

^^^•\  Removing  obstructions 10,000.00,  '81,  1404. 

1882.  Improving  Red  River,  La 75, 000. 00,  '82,  205. 

1884.  Improving  Red  River,  La 75, 000. 00, '84,  1323. 

1  oQij  S  Improving  Red  River,  La 75, 000. 00,  '86,  1342. 

^'**-  \  Improving  Red  River  above  Fulton,  Ark  .  7, 000. 00,  '87,  1502. 

Total 1,642,137.50 
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RED  BITER,  I^A.  A!«D  ARK.—ContiDued. 


Appropriations— Continued. 


C  Improving  Bed  Biver  above  Fulton,  Ark  ..    |3, 000. 00 


1888.  {  From  Fulton  to  Atchaf alay a  Biver 55, 000. 00  >  act  of  Aug.  11 ,  1888. 

f  Completion  of  survey 35,000.00  ) 

Statement  of  appropriations  since  1872,  '87,  1451, 
Connnerce. 

Objections  to  closing  Tone's  Bayou,  '82,  1541. 

Information  relating  to  number  of  wrecks  on  river,  '87,  1444. 
Contracts. 

1881.  Allen  &  Blaisdell,  for  construction  of  iron-bull  snag-boat  for  $44,650,  '81, 
1405.  Gervin  &.  Bietry,  for  construction  of  eartben  dam,  closing  Tone's  Bayou, 
'81,  1403;  '82,  1539.  Action  relating  to  destruction  of  dam  in  process  of  con- 
struction under  tbis  contract,  '82, 1540;  '85, 1473. 

1882.  E.  P.  Doberty,  for  rock  removal,  at  tbe  falls  near  Alexandria,  at  tbe  rate  of 
$3.45  per  cubic  yard,  '83,  1136. 

Engrineers. 
Chief  of  Engineers 
Upper  Bed  Biver.    Beports,  '80,  152,  158;  '81,  207 ;  '82,  205. 
Bemoving  raft  and  closing  Tone's  Bayou.    Beports,  '80,  150;  '81,  206;  '82,  203. 
Bonioving  obstructions.    Keports,  '80,  152 ;  '81,  207 ;  '82,  204. 
Improving  Bed  Biver,  La.    Beports,  '83,  213 ;  '84,  221 ;  '85,  230 ;  '86,  227 ;  '87, 
193.  203. 
Engineers  in  Charge. 
tipper  Bed  Biver : 
Maj.  W.  H.  H.  Benyaurd,  Ib79-'S2.    Beports,  '80,  1304;  '81,  1406;  '82,  1545. 
Maj.  A.  M.  Miller,  1882-'—.    Beport,  '83,  1143. 
Bemoving  raft  and  closing  Tone's  Bayou : 
Maj.  W:  H.  H.  Benyaurd,  1874-'82.    Beports.  '80,  1277;  '81, 1402;  '82,  1538. 
Maj.  A.  M.  Miller,  1882-'—.    Beport,  '83,  1138. 
Bemoving  obstructions : 
Maj?  W.  H.  H.  Benyaurd,  1878-'82.    Beports,  80, 1302 ;  '81,  1404 ;  '82,  1543. 
Maj.  A.  M.  Miller,  1882-'—.    Beport,  '83,  1142. 
Improving  Bed  Biver,  La. : 
Maj.  A.  M.  Miller,  1882-'84.    Beports,  '83,  1143;  '84,  1321. 
Capt.  E.  Bergland,  1884-'86.    Beports,  '85,  1471 ;  '86,  1337. 
Capt.  J.  H.  Willard,  1886-'—.    Beport,  '87,  1439. 
Bed  Biver  above  Fulton,  Ark. : 
Capt.  H.  S.  Taber,  1884-'—.    Beports,  '85,  1671, 1623 ;  '87,  1502. 
Assistants 

E.  F.  White.    Beports,  '81,  1405;  '82,  1544;  '84,  1324 ;  '85,  1480. 
I.  T.  Dorey.    Beports,  '84,  13iJ5 ;  '85,  1482. 
I.  W.  Beamen.    Beports.  '84,  1327 ;  '85,  1483. 
M.  A.  Orlopp.    Beport,  '85,  1618. 
H.  Vance.    Beport,  '87,  1447. 
£  ncroach  ments. 
Injnrv  to  river  by  acts  of  lumbermen,  '80,  1278;  '82,  1538. 
Malicious  destruction  of  dam  closing  Tone's  Bayou,  '82,  1540;  '85,  231,  1473;  '86, 

VMO. 
Action  of  State  eu joining  work  near  Alexandria,  '84,  1329. 
£ieg:al  Proceeding:^. 
Action  of  State  of  Louisiana,  enjoining  work  at  Alexandria,  '84,  1329;  '85,  1486. 

Operations. 

History  of  operations  prior  to  1886,  '85,  1472 ;  '86, 1338. 

1879-'80.  On  Upper  Bed  Biver,  1,210  snags,  2,229  logs,  and  753  trees  removed,  '80, 

1304.     Bemoval  of  log-jams  in  vicinity  of  raft,  '80,  1278.    Progress  on  dam 

closing  Tone's  Bayou,  '80,  1278.    Above  Alexandria,  l,3rt0  snags,  495  trees,  and 

2  wrecks  removed,  '80,  1302. 
1880-'81.  On  Upper  Biver,  460  snags,  1,526  logs  and  stumps,  and  190  trees  removed, 

'81.  1406.    Bemoval  of  log-jams  at  tbe  raft,  '81,  1402.    No  operations  at  dam 


1881-'ti2.  No  operations  on  the  upper 

'82,  15158.  'At  Tone's  Bayou,  partial  completion  of  dam  closing  bayou ;  subse- 
quent destruction  of  dam,  '82,  1339.  1,214  snags  and  stumps  removed  from 
river  below  Alexandria,  *82,  1544. 

18o»-'83.  In  the  river  above  Shreveport,  1,904  snags  and  stumps,  579  trees,  117 jams, 
and  110  logs  were  removed,  '83,  1136, 1137.  Below  Shreveport,  336  snags,  3,627 
trees,  and  3  jams  were  removed,  '83, 1136. 
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RED  BIVER,  L.A.  AND  ARK.— Continaed. 

Operational— Continned. 

Id8^'84.  On  upper  river,  309  snags,  95  jams,  512  trees,  5,144  stumps  and  8hore-sna<;s 
removed;  below  Sbreveport,  1,621  snags,  347  trees,  841  stumps,  2  wrecks,  ami 
10  drift-piles  removed,  '84,  1322,  1325.  In  vicinity  of  Alexandria,  2,o:)l  cnbic 
yards  of  rock  removed,  *84,  1322, 1328. 

1884^'85.  40,529  snags,  stumps,  and  trees  removed ;  27  jams  removed  at  the  raft,  '85, 
1474, 1475, 1480, 1482.  Construction  and  subsequent  destruction  of  dam,clo»iug 
side  outlet  at  Sale  &  Mnrphy's  Canal,  '85,  1476.  Progress  of  rock  removal 
near  Alexandria,  '85,  1477,  1483.  Partial  construction  of  work  at  Alexandria 
for  protection  of  harbor,  '85,  1478, 1485. 

1885-86.  Completion  of  contract  for  rock  removal  at  falls  near  Alexandria, snd 
construction  of  dam  at  lower  falls,  '86,  1340.  Progress  of  work  at  Alexandria 
Harbor,  '86, 1341.    No  work  done  for  general  improvement  of  the  river,  '86,^^-^ 

1886-'87.  Removal  of  obstructions  by  snag-boats  from  Garland,  Ark.,  to  montli  oi 
the  Atchafalava  River,  '87,  1440.    Construction  of  snag-boat  for  river  abore 
Fulton,  '87, 1502. 
Physical  Characteristics. 

Ot  the  river  in  vicinity  of  Falls  of  Alexandria.  '80,  1347. 

Of  the  river  above  Fulton,  Ark.,  '85,  1618-1627. 

River  slopes,  '87,  1449. 

Plans. 

R^sum€  of  plans  for  improvement  of  river  at  falls  near  Alexandria,  '80,  134:M34S. 
Plans  proposed  by  Mi^.  Howell,  1875,  for  passage  of  fails,  '75,  902;  'SO,  1345, 
1347. 

Projects. 

From  1828  to  1852,  inclusive,  $533,137.50  was  appropriated  for  the  removal  of  the 

raft. 
Between  1852  and  1872,  no  further  appropriations  were  made. 
In  1872,  under  a  renewal  of  appropriations,  the  present  project  for  the  removal 

of  the  raft,  and  the  closing  of  Tone's  Bayou  by  a  dam  was  adopted,  '72,  5d9; 

'73,  024, 62H,  674  ;  '85,  1472.  • 

In  1875  it  was  proposed  to  protect  the  city  front  at  Alexandna  from  erosion  by 

means  of  stone  revetment,  '75,  i,  906. 
In  1878  the  improvement  of  the  river  below  Falton,  Ark.,  by  the  removal  of  snag? 

and  other  obstructions  was  iuaugiirated,  '78,1)34. 
In  1879  the  improvement  of  the  falls  near  Alexandria  was  undertaken,  so  as  to/nr- 

uish  a  cliunuel  75  feet  wide  and  4^  feet  deep,  '80, 134*^. 
In  1882  it  was  proposed  to  close  certain  outlets  above  Sbreveport.  '82,  1546 ;  '85, 

1477. 
In  1884  the  improvement  of  the  river  above  Fulton,  Ark.,  by  the  removal  of  sDags 

and  similar  obstructions  was  undertaken,  '85,  1(318, 1622.     The  amount  appro- 
priated for  these  projects  from  1872  to  1886,  inclusive,  was  $809,000,  '87,  1451. 
Surveys. 
Survev  of  falls  near  Alexandria,  La.,  ordered  by  act  of  June  18, 1878.     Made  under 

direction  of  Maj.  Beuyaurd,  1879,  '80,  1342. 
Survey  from  mouth  to  Fulton  ordered  bv  act  of  August  2, 1882,  '84,  227.     Progress 

under  direction  of  Capt.  Willard,  '87,  1446. 
Survey  of  FuHon,Ark.,  under  direction  of  Capt.  Taber,  '85,  1617,1623. 
Maps. 
From  Sbreveport  to  Natchitoches,  '82,  1542 ;  '85,  1490. 
Vicinity  of  Tone's  Bayou,  '82,  1542;  '85,  1490. 


RED  Rf V£R  between  Shreveport,  LA.,  and  Fulton,  ARK.— Ex- 
amination OF  CONNECTIONS  WITH  CLEAR  LaKE,  BLACK  BaYOU,  ReD  BaYOC, 

Black  Lake,  and  Kelly  Bayou.  • 

Engrineers. 

Chief  of  Enoineeus. 

Report,  '87, 203. 
Engineer  in  Charge. 

Capt.  J.  H.  Willard.     Report,  '87,  1490. 
Physical  Characteristics. 
Description  of  the  lakes  and  bayous,  with  their  obstructions,  '87, 1490. 
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RED  RIVER  betureen  Shreveport  and  Fulton,  etc*— Continued. 

Plans. 

Capt.  Willard,  1887,  reports  the  streams  as  unworthy  of  improvement  and  not  pnblio 

necessitiesi  '87;  1494. 
Surveys. 
Exaiuiuation  ordered  by  act  of  August  5,  It^&y.     Made,  1887,  nnder  direction  of 

Capt.  Willard,  '87, 1490. 


RED  RIVER  OF   THE   NORTH,  at  Ooose  Rapids,  miNlV.  and 

DAK. — Improvement  of. 

Appropriations. 

1881.'. $20,000, '81,  1761. 

1882 30,000, '82,  1828. 

Balance  of  $46,947  65  transferred  to  improvement  of  Red  River  of  the  North,  '87, 
229, 1722. 
Commerce. 
Increase  in  transportation  of  grain  since  commencement  of  improvement  in  1879, 
'81,  1760.       • 
Eui^ineers. 
Chief  of  Enoinbbrs. 
Reports, '81,  244;  '82,240;  '83,248;  '84,248;  '85,271;  '86,262;  '87,229. 

EXGIN^BSR  IV  CSAROE 

Maj.  C.  J.  Allen,  1881-'87.     Reports,  '81,  1760 ;  '82,  1827 ;  '83,  1454 ;  '84, 1612 ;  '85, 
1745;  '86,1500;  '87,  1721. 
Operations. 

1881-'H6.  No  operations;  total  amonnt  appropriated  considered  too  small  to  war- 
rant the  commencement  of  operations,  84,  1013 ;  '87,  1721.  Appropriations 
tjansferred  to  the  general  improvement  of  the  Red  River,  '87,  1722. 

Flans. 

By  Maj.  Allen,  1879,  for  constrnction  of  lock  and  dam  at  Goose  Rapids  having  a  lift 

of  12  feet.     Estimated  cost,  $219,288,  '79,  1191 ;  '81,  1760 ;  '87,  1721. 
In  1884  revised  plans  and  estimates  were  submitted,  '84, 1613;  '87, 1722. 


RED    RIVER    OF    THE    NORTH,   HfiMNN.  AND    DAK.-Improve- 

MENT  OF. 

(Continued  from  Vol.  I,  p.  458.) 
Appropriations. 

l«76-'79 165,000.00 

18ie0 20, 000. 00, '80,  1585. 

1881 18,000.00,  '81,  1757. 

1882 10, 000. 00, '82,  1822. 

18B4 10,000.00,  '84,  1611. 

1886 *46, 947. 65, '86,  14iJ9. 

Total 169,947.65 

1888 20,000.00,  act  of  August  11.  1888. 

Statement  of  appropriations,  '87,  1715. 
Eng^ineers. 
Chief  of  Engisteers. 
Reports,  '80,  181,  183;  '81,  244,  247;  '82,  239;  '83,  247;  '84,  248;  '85,  270;  '86, 
261 ;  '87,  228,  230. 
Engineer  in  Charge. 
Maj.  C.  J.  Allen,  1879-'—.     Reports,  '80,  1583;  '81, 1756, 1828;  '82, 1820;  '83, 1448; 
"84,  1610;  '85, 1742;  '86,  1496;  '87,  1712,  1733. 

Asm  STANTS 

C.  VVa'nzer.     Reports,  '80,  1586;  '81,  1757  ;  '82,  1822. 

R.  Davenport.     Reports,  '82,  1824  ;  '83, 1450 ;  '87,  1716,  1719,  1734. 

*  Transferred  from  Red  River  of  the  ^ortb  at  Goose  Rapids,  '87, 1722. 
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RED  RIVEB  OF  THE  NORTH,  HINIV.  ABTD  DAK.-Coutinned. 

Operations. 

1879-80.  57,610  cubic  yards  material  dredged,  219  snags  and  4,151  overhaoging 

trees  removed,  '80,  1584. 
1860-'m.  43,561  cubic  yards  material  dredged  and  254  snags  and  trees  removed,  '81, 

1756. 
1881-82.  53,217  cubic  yards  material  dredged.  '82, 1821. 
1882-83.  112,539  cubic  yards  material  dredged,  335  stumps  and  snags  and  321  cubic 

yards  bowlders  removed,  '83, 1449. 
1883-'84.  No  operations,  '84, 1610. 

1884-85.  36,i:(8  cubic  yanls  material  dredged,  '85, 1743. 
188o-'86.  36,303  cubic  yards  material  dredged  and  4,550  linear  feet  of  training-dan: 

built,  '86,  M97. 
1880-87.  7,174  cubic  yards  dredged  from  shoals:  13,822  linear  feet  wing-dams  bniii. 

'87,  1718. 
Plaiif^. 
lu  1886  Maj.  Alien  considered  that  the  improvement  of  the  20  miles  of  river  below 

Fer^u8  Falls  could  only  be  accomplished  by  locks  and  dams  and  at  a  cost  id- 

commenHurate  with  the  demands  of  commerce,  '87,  1734. 
Projects. 
By  Maj.  Farquhar,  1878,  for  improvement  of  the  river  between  Breckenridge  and 

rht*  northern  boundary-lino,  by  dredging  through  bars,  removal  of  snags,  lo;?$. 

bowIderH,  and  similar  obstrnctions.     Estimated  cost,  $145,310,  '79,  1191;  '81t 

1757.     Revised  to  $179,310  in  18e3,  '83,  1450 ;  '87,  1712. 
S  nrveys* 
Examination  of  Upper  Red  River  of  the  North,  between  Fargo,  Dak.,  and  Brecken- 
ridge, Minn.,  ordered  by  act  of  June  14,  1880.    Made,  1880,  under. direction  of 

Capt.  Allen,  *81,  1828. 
Examination  from  Moorhead  to  Fergus  Falls,  Minn.,  ordered  by  act  of  August  5, 

1886.    Made  under  direction  of  Maj.  Allen,  '87, 1733. 


RED  RIVER,  TENN.— Improvemkkt  of. 

A  ppropriations. 

IH^I «;5,000, '81,  1878. 

Coinmerce.   . 

River  obstructed  by  bridges  unprovided  with  draws,  '81,  1878. 
Coniiucrce  unknown  and  further  exneu<liture  not  demanded  by  interests  of  same, 
'84,  1G59. 

Enirineers. 

Chief  of  Engineers. 

Reports,  '80,  190;  '81,  257,  258;  '82,  251;  '83,258;  '84,  259. 
Engineek  in  Charge. 

Maj.  W.  R.  King,  1880-'—.     Reports,  '81,  1878,  1894;  '82,  1861:  '83,  1507;  '84, 
1659. 

A'^SISTANT 

C.  A.  Tnrrill.     Report,  '81,  1894. 
Obstructions. 

Thre«5  bridpjes  not  provided  with  draws,  '81,  1878. 
Operations. 

18dl-V-2.  1,458  cubic  yards  fish-trap  dam,  60  cubic  yards  solid  rock,  1,463  cubic 
yards  loose  rock  and  gravel,  and  485  sna^s  and  logH  removed ;  1,664  overhanging 
troes  cnt  and  1,050  cni)io  yards  rip-rap  dam  built,  '82,  la6l. 
l8£-2-'84.  No  operations,  '83,  1507;  '84,  1659. 
Projects. 
By  Maj.  King,  1881,  for  improvement  of  the  Red  River  from  Port  Royal  to  its  mouth 
by  removal  of  snags,  logs,  overhanging  trees,  and  similar  obstructions  and 
construction  of  riprap  dams.     Estimated  cost,  $10,103,  '81,  1878. 
Surveys. 
Ordered  by  act  of  June  14,  1880.     Made,  1880,  under  direction  of  Maj.  King,  '81, 
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BEDirOOD  HABBOB9  €A  L.-^lMPROVEMENT  ov. 

Appropriations. 

18cJ4 ^,000,  '85,  2339. 

18H6 5,000, '86,  1915. 

1888 7,400,  act  of  Angnet  11,  1888. 

Contracts. 

1H87.  M.  J.  Madison,  for  dredging,  at  24  cents  per  cubic  yard,  '87,  2425. 
finipineers. 
Chibjp  of  Enginbsbs. 

Reports,  '84,  334  ;  '85,  358 ;  '86,  352 ;  '87,  318. 
Engineer  in  Charge. 
Lieut.  Col.  G.  H.  Mendell,  1882-'—.    Reports,  '84,  2204 ;  '85,  23.38 ;  '86,  1914 ; 
'87,  2424. 

ASRTRTANTP 

Lieut,  c!  F.  Palfrey.     Report,  '84.  2204. 
Operations. 

Ibr^t^-  87.  19,000  cubic  yards  dredged  from  channel,  '87,  2424. 
Projects. 
By  Lieut.  Col.  Mendell,  1882,  for  improvement  of  the  harbor,  by  excavation  of  a 
channel  from  the  city  of  Redwood  to  San  Francisco  Bay,  a  distance  of  1  mile, 
being  a  high-water  depth  of  7  feet.    Estimated  cost,  $15,400,  '84,  2204. 
Surveys. 
Examination  ordered  by  act  of  August  2,  18'-2.    Made,  18^<2,  under  direction  of 
Lieut.  Col.  Mendell,  '84,  2204. 


BE£DY  ISJLAND*  FOBT  PENN,  DEL.    (See  Ice-harbor  at  Reedy 

Island.) 


BEHOBOTH  BAY*  DEL.    (See  Chincoteague  Bay  to  Delaware  Bay.) 


BESEBVOIBS  AT  SOUB€ES  OF  THE  miSSISSfPPf.    (See  Mis 

sissippi  River,  reservoirs  at  sources  of.) 


BI€H]«IOND  HABBOB,  KENNEBEC  BfVEB,  I?IE.-Improvement 


OF. 


Appropriations. 

Ittdl $10, 000, '81,  478. 

18ft2 10,000,^82,495.   • 

Contracts. 

1881.  J.   Ginn,  for  rubble-stone,  at  $1  per  ton,  '81,  478.     S.   F.   Purington,  for 
dredging,  at  29  cents  per  cubic  yard,  '81,  478. 

1882.  Keunebec  Dredging  Company,  for  dredging,  at  40  cents  per  cubic  yard, 
'83.  416. 

Eni^ineers. 
Chief  of  Engineers. 

Reports, '80,  72;  '81,  66,77  ;  '82,  66;  '83,  61. 
Engineers  in  Charge. 

Col.  G.  Thora,  ia8au'83.     Reports,  '81,  476,  479 ;  '82,  493. 

Col.  C.  E.  Blunt,  1883.    Report,  83,  415. 

AftSISTANT 

Lieut.  W.  T.  Rossell.     Report,  '81,  4t0. 
Operations.  ^  ^^^     ^. 

1881-'82.  y,124  tons  rubble-stone  delivered  in  Swan  Island  wing-dam;  5,300  cubic 
yards  material  dredged  at  foot  of  Swan  Island,  '82,  494. 


442  INDEX    OF 

:f  ABBOB,  K£NN£BE€  BIVEB,  IHE.— Con  tinned. 


Operations— Coutiuned. 

1S^2- »3.  3^,^77  cubic  yards  material  dre<lged  at  bead  and  foot  of  8 wan  Island  and 
at  Hatchb^H  Rocks,  completing  projected  improvement,  '83,  4U>. 
Projects, 
By  Col.  Thom,  1H80,  for  improvement  of  Richmond  Harbor  by  increasinfEC  the  depth 
to  II  feet  mean  low  wat«r,  by  dredging  at  foot  of  Swan  Island,  and  to  lU  itti 
at.  hea<l  uf  island  and  at  Hutcbe's  Rocks.     Estimated  cost,  |20,000,  '81,  477. 
Project  completed  in  IH83,  '83,  41(3. 
Surveys.  • 

Ordered  by  act  of  Jnne  14,  18H().     Made,  18^,  under  direction  of  Col.  Thorn,  '81, 
479. 


BICHlflOND  ISLAND,  HIE.— Harbor  of  rrfugb  at. 

(Continued  from  Vol.  I,  p.  460.) 
A  ppropriations. 

l«.V2-79 $114,000 

1880 3,000, '80,  337. 

1881 3,000,  '81,  490. 

Appropriations  prior  to  1880,  '80,  336. 
Commerce. 

Importance  of  work  as  a  harbor  of  refuge,  '81,  490. 
Contracts. 

1879.  H.  Hamilton,  for  granite  grout,  at  $1  05  per  ton,  '80,  337. 

1880.  H.Hamilton  and  K. S. Smart,  for   granite  grout,  at ^1.04  and  fl.09  per  ton, 
'81,  491. 

18SI.  C.  H.  Bragdon,  for  granite  quarry  grout,  at  $1.28  per  ton,  '81,  491. 
£ni:lneers. 
Chief  of  Engineers. 

Reports,  '80,  <i7 ;  '81,  69;  '82,  CyS, 
Engixeek  in  Charge. 
Col.  G.  Thorn,  18(;7-'82.     Reports, '80, 336 ;  '81,489;  '82,  499. 
Operations. 

i87y-'r0.  •2,4i)0  tons  granito  grout  placed  in  breakwater,  '80,  33fi. 
l"^80-'*'l.   1,H*27  tons  {.jraiiite  grout  placed  in  breakwater,  '81,  489. 
l?v:<l-'S'2.  *2,020  toiiH  granite  qiuirry  grout  placed  in  the  breakwater,  completing 
project  i)y  a  total  of  t>8, 170^  tons,  '82,  499. 
Projects. 
By  Col.  Tliom,  1867,  for  the  formation  of  a  harbor  of  refu«Te  at  Richmond's  Island, 
by  con.struction  of  a  rnbble-stone  breakwater  2,000  feet  long,  30  feet  wide,  and 
13  feet  above  mean  low  water.     Estimated  cost,  $93,r)(K),  '67.  48,484;  '72,  935; 
'76,  i,  100;  '79,257;  '80,33i).     Completed  in  1882  at  a  cost  of  $110,000, '82, 499. 


« 


BIDLC¥  CBEEK,   PA.<-Examination  of. 

Enfirineers. 

Chief  of  Engineers. 

Report,  '81,  129. 
Engineer  in  Charge. 
Col.  J.  N.  Macomb.    Report,  '81,  828. 
Plans* 
In  Itf^O  the  creek  was  being  improved  by  private  enterprise  and  Col.  Macomb  there- 
fore submitted  no  plan,  '81,  828. 
Surveys. 

Examination  ordered  by  act  of  June  14, 1880.     Made  under  direction  of  Col.  Macomb, 
'81,  828.  • 


BINCOIV  BOCK,  SAN  FBAIVCISCO  IIABBOB.    (See  San  Francisco 

Harbor,  Cal.) 
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RIO  ORAIfDE  AT  FORT  BROIVN,  TEX.    (See  Fokt  Brown,  pro- 
tection OF  RIVER  BANKS  FROM  ENCROACHMENT  AT.) 


ROANOKE  RITER,  N.  €•— Improvement  of. 

(Continued  from  Vol.  I,  p.  461.) 
Appropriations* 

187l-»79 $40,000 

1882 0,000, '83,  831. 

1884 3,000,^84,  1001. 

1886 20, 000, '86,  928. 

Total 73,000 

1838 40, 000,  act  of  August  11,  1888. 

Appropriations  prior  to  1880,  '80,  794. 
Eni^neers. 

Chief  of  Engineers. 
Reports,  '81,  157,  158;  '82,  153,  154;  '83,  159;  '84,  161,  163;  '85.  152;  '86,  147; 
'87,  113,  114. 
Engineer  in  Charge. 
S.  T.  Abert,  U.  S.  Agent,  1874-'—.    Reports,  '80,  794 ;  '81, 980 ;  '82, 1059, 1060 ;  '83, 
831:  '84,  1001,  1020;  '85,  995;  '86,  927;  '87,  955,  9G0. 
Operations. 
Operations  suspended  from  1878  to  1882. 

1882-*83.  Dike  built  at  McRae'8  Landing  and  old  dike  repaired,  '83,  831. 
1883-'86.  No  operations,  '84,  1001;  '85,  996;  '86,  928. 

1886-'87.  Removal  of  obstructions  in  the  Thoroughfare  and  Coshoke  Creek  begun 
and  in  progress,  '87,  956. 
Physical  CliaraGteristics. 

Description  of  river,  '82,  1060;  '84,  1023. 
Plans. 
By  S.  T.  Abert,  1882,  for  the  improvement  of  the  river  from  Clarksville,  Va.,  to 
Eaton  Falls,  N.  C,  so  as  to  provide  a  channel  35  feet  wide  and  2^  feet  deep  at 
mean  low  water.     Estimated  cost,  $181,316,  '82,  1065:  '87,  961. 
By  S.  T.  Abert,  18^5,  for  construction  of  plant  for  snag  removal,  '85,  996;  '86,  928; 
'87,  956. 
Projects.  . 
By  Maj.  Craighill,  1871,  for  the  removal  of  wrecks,  sungR,  and  dangerous  rocks 

between  Albemarle  Sound  and  Weldon,  '72,  697,  727 ;  '85,  996. 
In  1??84  S.  T.  Abert  recommended  the  annual  removal  of  wrecks  and  snags  and  the 

improvement  of  Bi^  and  Little  Rocky  Bars,  '85,  996;  '87,  955. 
Total  amount  appropriated  from  1871  to  18b6,  inclusive,  $73,000.     Estimated  cost 
for  completion  of  project,  $41,000,  '87,  113. 
Surveys. 
Ordered  by  act  of  March  3,  1881.    Made,  1888,  under  direction  of  S.  T.  Abert,  '82, 

1060  •  '87  960. 
Ordered  by  act  of  August  2, 1882.    Made,  1883,  under  direction  of  S.  T.  Abert,  '84, 

1022. 
From  Clarksville,  Va.,  to  Eaton  Falls,  N.  C,  ordered  by  act  of  August  5,  1886. 

Made  under  direction  of  S.  T.  Abert,  '87,  960. 
Maps. 
'87,  956. 


BOCHESTEB  AND  FREEDOJH,  PA.— Ice-harbor  at. 
(See  Ohio  River  at  Rochester  and  Freedom,  Pa.) 


ROCKAWAY  f NJLET,  N.  J.    (See  Jamaica  Bat.) 


ROCK  ISLAND  HARBOR,  ILL.    (See  Mississippi  River  from  Saint 

Paul  to  Des  Moines  Rapids.) 


: 
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BOCK  ISI.AND  BAPIDS9  iniSSISSIPPl  Bl VEB.— Impkovemekt or. 

(See  also  Mississippi  Rivbr  bktwesn  Des  Moines  Rapids  and  mouth  of  Ilu- 

Nois  River.) 

(Continued  from  Vol.  I,  p.  466.) 
Appropriations* 

IWi6-'79 11,150,650 

l^^^O t«,000, '80,  1535. 

1881 8,000,  '81,  1702. 

Note. — $100,000  appropriated  for  Rock  Island  Rapids  and  Des  Moines  Rapids,  Mis- 

Hissipiii  River,  AuguHt  '10,  1852. 
Statoiiieutof  appropriatious,  '86,  1428,  1462,  1463. 
£ug:iiieers* 
Chief  of  Engineers. 
Reports,  '80. 173 ;  '81, 233 ;  '82,  231 ;  '83,  238 ;  '84,  241 ;  '85,  263 ;  '86,  252 :  '87, 
219. 
Engineers  in  Charge. 
Maj.  F.  U.  Farquhar,  1877-.'80,  79,  1132. 

Maj.A.Mackonzio,  1880-'—.     Reports,  '80,  1534,  1537;  '81,  1701;  '82,  1771;  '83. 
1407 ;  '84,  1572 ;  '85,  1694 ;  '86,  1427 ;  '87,  1625. 

£.  F.  Iloffinan.     Reports,  '80,  1536;  '82,  1772;  '83,  1409;  '84,  1574. 
C.  W.  Durham.     History  of  the  improvement,  '86,  1429. 
Operations. 

1879-80.  1,513  cubic  yards  of  rock  removed  at  Saint  Louis  Chain ;  removal  of  obfltnic- 
tioiis  washed  into  the  channel  by  ice;  construction  and  establishment  of  buoys, 
'80,  1537. 
1880-81.  Detailed  surveys  to  determine  location  of  patches  of  rock  requiring  re- 
moval ;  placing  of  experimental  buoys,  '81,  1702. 
1881-82.  415  cubic  yards  rock  removed  at  Saint  Louis  Chain ;  establishment  of  buoys, 

'82    1771    1772 
1882-'83.  Maintenance  of  buoys,  '83,  1407,  1409. 
1883-'84.  Maintenance  of  buoys,  '84,  1572. 
1884-85.  Removal  of  sand  from  Campbell  Chain  cut  and  maintenance  of  buoys,  '85, 

1G94. 
1885-*87.  Maintenance  of  buoys,  '86, 1427.    Work  merged  in  improvement  of  Missis- 
sippi River  from  Saint  Paul  to  Des  Moines  Rapids,  '87,  219,  1625. 
History  of  operations  ironi  1866,  '85,  1429. 
Piiysicai  Cliaracteristics. 
Description  of  rivrr  at  Rock  Island  Rapids,  '80,  1537. 
High-water  discharge,  '81,  1702. 
High-water  elevation,  '86,  1448. 
Plans. 
By  Maj.  Mackenzie,  1880,  for  widening  the  existing  channel  of  200  feet  to  a  width 
of  400  feet.     Estimated  cost,  $1,258,866,  '80,  1538;  '86,  1464. 
Projects. 
The  project  of  1866  proposed  the  improvement  of  the  river  between  Le  Claire,  Iowa, 
and  Rock  Island,  HI.,  a  distance  of  14  miles,  by  the  excavation  of  rock  so  as  to 
aftord  a  channel  at  least  200  feet  wide  and  4  feet  deep,  referred  to  low  water  of 
1864,  '67,  273-299 ;  '68,  388 ;  '74,  i,  315 ;  '80,  1537 ;  '86, 1429.     The  project  was 
practically  completed  in  1879  except  the  removal  of  small  and  isolated  patches 
of  rock. 
The  amount  appropriated  to  1866  was  $1,166,650,  '86,  1462,  1463. 
History  of  the  work,  '86,  1429-1465. 
Surveys. 
History  of  early  surveys,  '86,  1433. 
Maps. 
'80,  15:i8. 

Rock  Island  Rapids,  '86,  1436,  1462. 
Duck  Creek  Chain,  '86,  1454. 
Moline  Chain,  '86,  1456. 
Sycamore  Chafn,  '86,  1457. 
Campbell's  Chain,  '86,  1458. 
Smith's  and  Upper  Chain.  '86,  145d>1460. 
Saint  Louis  Chain,  '86,  1460. 
Lower  Chain,  '86,  1462. 
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BOCKI^AND  HARBOR,  jHE.— Improvement  of. 

(Continued  from  Vol.  I,  p.  46i.) 

Appropriations. 

1880 $20,000,^80,332. 

1882 40, 000, '82,  492. 

1884 40, 000, '84,  465. 

1&^6 22, 500, '86, 537. 

Total 122,500 

1888 30,000,  act  of  August  11,  1888. 

Statement  of  appropriations,  '87, 446. 
Commerce. 

Commerce  of  Rockland  Port,  '80,  332. 
Contracts. 

1881.  Bodwell  Granite  Company,  for  granite  quarry  groat,  at  74^  cents  per  ton, 
'81,  465. 

1882.  J.  F.  Hamilton,  for  granite  qnarry  gront,  at  $1.17  per  ton,  '83,  414. 
1884.  T.  A.  Rowe,  for  stone,  at  88  cents  per  ton,  '85, 469. 

1867.  J.  A.  Hamilton  and  R.  Sonle,  for  riprap  granite,  at  67  cents  per  ton,  '87, 448. 
Engineers. 
Chief  of  Enginexrs. 

Reports,  '80, 65 ;  '81, 65,  475 ;  '82,  '65 ;  '83,  60  ;  '84, 69 ;  '85,  57 ;  '86, 56 ;  '87, 17. 
Board  of  Ei7ginbkb8. 
Convened  at  New  York  September  10,  1880,  to  report  upon  project'  of  Col.  Thorn 
for  improvement  of  Rockland  Harbor.    Report,  '81,  46'i,   (Cols.  Tower  and 
Newton.) 
Engineers  in  Charge. 
Col.  G.  Thom,  1880^63.    Reports,  '80,  331 :  '81, 464,  466,  467, 472 ;  '82,  492. 
Col.  C.  £.  Blunt,  1863-'86.    Reports,  '83,  413;  '84, 464 ;  '85, 467. 
Maj.  J.  A.  Smith,  1886-'—.    Reports,  '86,  536 ;  '87, 446. 
Operations. 
1880-'81.  13,006  tons  granite  placed  in  the  Jameson  Point  breakwater,  extending 

the  same  560  feet,  '81,  464. 
18Hl-^02.  11,119  tons  granite  delivered  on  the  Jameson  Point  breakwater,  extend- 
ing the  same  103  feet,  '82,  492. 
1882-'^.  30,232  tons  granite  quarry  gront  delivered  in  Jameson  Point  breakwater, 

extending  the  same  326  feet,  '83, 414. 
1883~'84.  No  operations  for  lack  of  funds,  '84,  464. 
1884-'85.  25,813  tons  stone  placed  in  Jameson  Point  breakwater,  extending  the 

same  291  feet,  '85, 46*^. 
1885-'86.  39,959  tons  of  stone  placed  in  Jameson  Point  breakwater,  extending  the 

same  473  feet,  '86, 537. 
1886~'87.  10,869  tons  of  stone  placed  in  the  breakwater,  '87,  447. 
Projects. 
By  Col.  Thom,  1880,  modified  by  Board  of  Engineers,  for  improvement  of  harbor 
by  construction  of  two  breakwaters  to  a  height  of  5  feet  above  mean  low 
water,  with  a  width  on  top  of  10  feet,  one  extending  from  Jameson  Point  1,900 
feet  southeast  and  the  other  extending  from  Soutli  Ledge  2,640  feet  towards 
Jameson  Point.    Estimated  cost,  $550,000,  '81,  471,  473 ;  '82,  492 ;  '86,  5:)6. 
Revised  in  1887,  to  bring  top  of  breakwaters  to  plane  of  high  water.    Estimated 
cost,  $650,000,  '87,  447. 

Surveys. 

Maps. 
'81,  464. 


BOCKPOBT  UABBOB,  IflE. 

Examination  ordered  by  act  of  August  5,  1886,  '87, 22.    [|10,000  appropriated  by 
act  of  August  11, 188S.] 


ROCKPOBT,  Ifl ASS.— Harbor  of  refuge  at. 

(See  Sandy  Bat,  Mass.) 


i 
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BOCKT  BIVBB  HABBOBt  OUIO-Impbovbmknt  or. 

(Continaed  from  Vol.  I,  p.  469.) 
A  ppropriations. 

l«72-79 $35,000 

18b0 4,000,  '80,2134. 

Eiilirlneers. 

Chief  of  Exginkehs. 
Reports,  '80.  2^^i;  '81,  309;  '82,  304;  '83,  312;  '84,  315;  '85,  339;  '86,  334;  '87, 
300. 
Engineers  in  Chabor. 
Maj.  J.  M.  Wilson,  l«79-'83.    Reports,  '80,  2132;  '81,  2309:  '82,  239a 
Mttj.  L.  0.  Overman,  lf^83-'— .    Reports,  '83,  1905;  '84,  2097:  '85,  2227;  '86, 
1862;  '87.2315. 
Operations. 

History  of  tlie  work,  '80,  2132. 

Ic8i>-'dl.  120  linear  feet  of  crib- work  bnilt,  135  linear  feet  top  coarse  saperstractiirB 

removed,  and  175  linear  feet  replanked,  '81,  2310. 
1881-'h;J.  No  operations,  '82,2398;  '83,  1905. 
lfis:J-M4.  Repairs  to  i)ier8  by  hired  labor,  '84,  2097. 
.     1884-'87.  No  operations  for  lack  of  funds,  '85,  2227;  '86,  1862;  '87,  2316. 
Projects. 
The  project  of  1871  proposed  the  formation  of  a  channel  of  entrance  from  Lake 
Erie  100  feet  wide  and  from  6  to  12  feet  deep  by  the  construction  of  an  eaat 
pier  and  dredging.  '71,  212;  '80,  213  J;  81,  2310. 
No  further  appropriation  asked  £or,  '80,  2134. 
Surveys. 
Maps. 
'81,  2310. 


BOEBUCK  LAKE,  IfllSS.— Examination  or. 

Engineers. 

Chief  of  Engineers. 

Report,  '84,  227. 
Engineer  in  Charge. 

Capt.  A.  M.  Miller.    Report,  '84,  1357. 
Assistant. 

W.  S.  Davis.     Report,  '84,  13,58. 
Physical  Characteristics. 

Description  of  locality,  '84,  1358,  1359. 
Plans. 
In  1H83  Capt.  Miller,  in  view  of  the  small  amount  of  commerce  to  be  benefited, 
did  not  consider  the  lake  worthy  of  improvement  nor  the  work  a  public  neces- 
sity, '84,  1358. 
Surveys. 
Examination  ordered  by  act  of  August  2,  1882.    Made  under  direction  of  Capt. 
MiUer,  '84,  1357. 


BOinEEBJLY  niABSB)  OA.— Improvement  of  water  route  through. 

A  pproprlatlons* 

ltic2 $10,000.00,  '83,917. 

^^84 10,000.00,  '84,  1113. 

I'^H^ 17,475.00,  '86,  1105. 

l«-^8 4.633.77,  act  of  August  11,  1888. 

Contracts. 

1683.  Diokerson  &  Paulson,  for  dredging,  at  16  cents  per  cubic  yard,  '83,  917, 

1884.  P.  S.  Ross,  for  dredging,  at  21i  cents  per  cubic  yard,  '85,  1217. 
Eng^ineers. 

Chief  of  Engineers. 

Reports,  '80,  132;  '81,  179;  '82,  179;  '83, 179;  '84.  186;  '85, 186;  '86, 185;  '87, 
148. 
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BO]XIEBI^¥  MABSH,  OA.--CoutiDued. 

Enfrineers—Continued. 
Knqinkrrs  in  Charge. 
Capt.  J.  C.  Post.    Report,  '83,  918. 

CoJ.Q.A.Gillmore,  lc«0-^— .    Reports,  '81,  1159;  '83,  915;  '84, 1111;  '85,  1215 J 
'86,  1102;  '87,  1174. 
Assistants 
Capt,  T.  M.  Bailey.    Reports,  '83,  917  ;  '84,  1113. 
Lieut.  O.  M.  Carter.    Report,  '85,  1217. 
Operations* 
l8ej2-'(^  12,718  cubio  yards  material  dredged  from  the  cat,  '83,  916. 
18d3-'84.  61,di>6  cabic  yards  material  dredged  from  the  cut,  '84,  1113. 
ld84-'85.  26,485  cubic  yards  material  dredged  from  the  cut,  '85,  1216. 
1885-'86.  99,120  cubio  yards  material  dredged  from  the  out,  '86,  1104. 
l8-^.(i-'87.  No  operations,  '87,  1175. 

Private  and  Corporate  Worlc. 

Cut  made  by  private  enterprise  across  marsh  near  Shoal  No.  1,  '86, 1103 ;  '87, 1175. 
Projects. 
By  Col.  Gillmore,  1880,  for  connection  of  Romerly  Marsh  Creek  with  Wassaw  Sound 
by  excavation  of  a  canal  1,156  yards  long  with  a  low-water  channel  of  48  feet 
width  by  7  feet  depth.     Estimated  cost,  $38,720,  '81,  1160,  1161. 
Surveys. 
Exanucation  ordered  by  act  of  June  14, 1880.    Made,  1880,  under  direction  of  Lieut 

Col.  Gillmore,  '81,  1159. 
Maps. 
'83,  918;  '84, 1112;  '86,  110^. 


BOffDOITT  HABBOB,  N.  T.— Improyement  or. 

(Continued  from  Vol.  I,  p.  470.) 
Appropriations. 

l«72-'79 191,000 

1882 2, 000. '82,  645. 

1884 1,000, '84,  701. 

1886 2, 500, '86,  672. 

Total 96,500 

1R88 5,000,aot  of  August  11, 1888. 

Statement  of  appropriations,  '80, 495 ;  '87, 664. 
Eni^lneers. 

Chief  of  Engineers. 

Reports,  '80,  81;  '81,  98;  '82,  98;  '83,  94;  '84,  102;  '85,  94;  '86,  94;  '87,  57. 
Engineers  in  Charge. 
Col.  J.  Newton,  1869-'84.    Reporte,  '80,  494  ;  '81,  620;  '82,  645;  '83,  531, 
Capt.  J.  Mercur,  1884-'85.     Report,  '84,  700. 

Lient.  Col.  W.  McFarland,  1885-'—.    Reports,  '85,  697 ;  '86,  670 ;  '87,  663. 
Operations. 
Hirttory  of  the  work,  '80,  494. 
18'!^2-'83.  Extensive  repairs  to  dikes,  '83,  532. 
1883-'84.  No  operations,  '84,  700. 

1884-'85.  Repairs  to  diking;  923  cubic  yards  material  dredged,  '85,  698. 
1885-'86.  Repairs  to  dikes  and  dredging,  '86,  671*. 
18-j»i-'87.  No  operations,  '87,  664. 
Projects. 
By  Lieut.  Col.  Newton,  1871,  for  the  formation  of  a  channel  in  prolongation  of  Ron- 
doat  Creek,  with  a  mean  low- water  depth  of  from  10  to  13^  feet  and  a  width  of 
from  100  to  200  feet,  by  dredging  and  the  construction  of  parallel  dikes  and 
branch  dike.     Estimated  cost,  8172,.500,  '72,  811,  812;  '80,  495.     Project  com- 
pleted in  1830  at  a  cost  of  |90,000,  '86,  671 ;  '87,  663. 
By  Capt.  Mercur,  1884,  for  widening  the  outlet  between  the  dikeS|  (10,000»'84,700. 
Surveys* 
Maps. 
'80,  494  ;  '85,  698. 
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ROUGE  BIVBR,  miCH.- Survey  of. 

[$10,000  appropriated  by  act  of  Augnet  11, 1688.] 
Commerce. 

Commercial  statist ics,  '87,  2277. 
Engineers. 
Chief  of  £n6Inebrb. 

Report.  -87,229. 
Engineer  in  Charge. 
Lieut.  Col.  O.  M.  Po«.     Report,  '87,  2275,  2277. 
Plans. 
By  Lieut.  CoL  Poe,  1886,  for  the  formation  of  a  dredged  channel  from  240  to  100 
feet  wide  and  16  feet  deep,  from  the  mouth  of  the  river  to  the  bridge  of  tii« 
Saint  Louis  and  Wabash  Railroad.    Estimated  cost,  $31,690,  '87,  2278. 

Surveys. 

Ordered  by  act  of  August  5, 1886.    Made  under  direction  of  Lient.  Col.  Poe,  '87, 22^1 
Maps. 
'87,  2278. 


BOIIOH  BITER,  KT.— Survey  of. 
Commerce. 

Commercial  statistics,  '85,  1894,  1901. 
Engineers. 
Chief  of  Engineers. 

Report,  '85,  292. 
Engineer  in  Charge. 

Capt.  J .  C.  Post.    Report,  '85,  1893, 1894. 
Assistant. 
L.  Duval.    Report,  '85, 1900. 
Legislation. 

Act  of  State  of  Kentucky  ceding  all  of  State's  works  to  United  S^tea,  '85, 1902. 
Plans. 
By  Capt.  Post,  1885,  to  extend  navigation  to  Green's  Mill  by  the  constraction  of 
five  locks  and  dams  and  clearing  the  banks  of  the  river.    Estimated  cost  from 
$270,000  to  $421,000,  '85,  1896. 

Private  and  Corporate  Work. 

Lock  aud  dam  built  by  Rough  Creek  Navigation  and  Mannfaotaring  Company, 
'80,  1814;  -85.  18^. 
Surveys. 
Ordered  by  act  of  July  5,  1884.    Made  under  direction  of  Capt.  Post,  '85,  1894. 


BOUSE'S  POINT  HABBOB9  N.  F.— Construction  of  breakwater  at. 

(Continued  from  Vol.  I,  p.  471.) 

Appropriations. 

liiSi $35, 000, '85,  2298. 

18c^6 20, 000, '86,  1900. 

1888 13,500,  act  of  August  11,  1888. 

Commerce. 

Necessity  for  harbor,  '84,  2172. 
Contracts. 
1865.  R.  F.  Hawkins,  for  breakwater  construction.  '86,  1899. 
1886.  J.  L.  Johnson,  for  breakwater  construction,  '87,  23&7, 
Engineers. 
Chief  of  Engineers. 

Reports,  '84,  330 ;  '85,  354,  2304 ;  '86,  348 ;  '87,  313. 
Board  of  Engineers. 
Convened  at  New  York  January,  1885,  to  consider  site  and  form  of  breakwater. 
Report,  '85,  2302.    (Col.  Duane,  Lient.  Cols.  Abbot  and  Comstock.) 
Engineers  in  Charge. 
Maj.  W.  McFarland.    Report,  '84,  2172. 
Lieut.  Col.  H.  M.  Robert.    Reports,  '84,  2175 ;  '85,  2299. 
Maj.  M.  B.  Adams,  1885-'—.    Reports,  '85,  2297;  '86,  1899;  '87,  2397. 
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ROUSE'S  POIUTT  HABBOB,  N.  T.— Continaed. 

• 
Cnirin^^ra— Continaed. 
Assistants. 
J.  A.  Gillespie.    Report,  '84,  2173. 
W.  P.  Jndson.    Report,  '85,  2300. 
Operations. 
1885-'t^.  Constrnction  of  breakwater  commenced.  '86,  1900. 
ie86-'87.  Construction  of  breakwater  continued,  '87,  2397. 
Physical  Characteristics. 
Cnaracter  of  lake  bottom  at  proposed  sifo  of  breakwater,  '85,  2298. 
Height  of  waves,  '85,  2300,  2302. 
Plans. 
By  Lient.  Col.  Robert,  1884.  for  a  crib-pier  breakwater  2,000  feet  long,  extending 

from  Stony  Point.    Estimated  cost,  $140,000,  '84,  2175;  '85,  2299. 
By  Lieut.  Col.  Robert,  for  a  breakwater  of  random  stone  1,600  feet  long,  and  located 
about  midway  between  Stony  Point  and  Windmill  Point.    Estimated  cost, 
$140,000,  '85,  2299. 

Projects. 

By  Board  of  Enj^neors,  1885,  for  a  breakwater  of  random  stone  about  2,000  feet 
long,  extending  from  Stony  Point  towards  Windmill  Point  until  tbe  18-foot 
curve  in  tbe  lake  is  reached.    Estimated  cost,  $110,000,  '85,  2li03.    Project  ap- 
proved by  Secretary  of  War,  '85,  2304. 
Snrvejrs, 

Examination  onlered  by  act  of  August  2,  1882.    Made  under  direction  of  Mai. 
McFarland,  '84,  2172. 

Survey  made,  1884,  under  direction  of  Lieut.  Col.  Robert,  '85,  2298. 

Maps. 
Rouse's  Point,  '85,  2300 ;  '87,  2396. 


BOTAL  BITEB,  MB.— Improvbmbnt  of. 

(Continued  from  Vol.  I,  p.  471.) 
A  ppropriations. 

l87l-'79 $20,000 

1882 10, 000, '83,  420. 

Contracts.  ^  ' 

18«3.  8.  F.  Hamilton,  for  wing-dam  ^construction,  '83,  420.  A.  R.  Wright,  for 
dredging,  at  26  cents  per  cubic  yard,  '84,  467. 

Eniriiieers. 

Chief  of  Engixkers. 

Reports,  '83,  62 ;  '84,  70. 
Engineer  in  Charge. 
Col.  C.  E.  Blunt,  188:J-'84.    Reports,  '83,  419;  '84,  466. 
Operations* 
1882-'aj.  2,227  tons  rubble-stone  delivered,  '83,  420. 

ld83-'84.  20,000  cubic  yards  material  dredged  from  the  channel,  terminating  im- 
provement, '84,  466. 

Pr<dects. 

By  Col.  Blunt,  1883,  for  remedying  obstructions  caused  by  land-slide  opposite 
Wolf's  Point  by  construction  of  a  rubble-stone  wing-dam  just  above  tbe  ob- 
struction, and  dredging  to  direct  the  current  into  a  new  channel.  Estimated 
cost,  $10,000,  '83,  419,  420. 

BrSH  ISLiAHTD  BEND,  IL.L.. 

Examination  ordered  by  act  of  August  5, 1886,  '87,  215. 


8ABI1VE  PASSy  TEX.— Improvement  of. 
(Continued  from  Vol.  I,  p.  472.) 


Appropriations. 

1852-'?i> $120,000 

1880 50,000,'8O,  11G4. 

1881 150, 000, '81, 1318. 

1443  SN 20 


I 
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SABINB  PASS,  TfiX-^-OoDtinnacL 


• 


A  ppropriatlons— Continned. 

1882 $150, 000, '82, 1422. 

1884 200, 000, '84, 1250. 

1886 198. 750, '86, 1281. 

Total 868,750 

18S8 250,000,actof  Angustll,  1888. 

Statement  of  appropriatiooB,  '82,  1422;  '87,  1385. 
Contractfi. 

188i.  F.  A.  Kyatt  &  Co.,  for  jetty  construction,  at  f2.25  and  $3.90  per  onbic  yiri, 

'83.  1050. 
1884.  Lou  iMiuua  Jet  ty  and  Lightering  Company,  for  stone,  at  $3.70  per  ton,  '85,  l^^' 
EnKincerfi. 
Chikf  of  Ekginkrrs. 
Reports,  '80,  145;  '81,  197,  199;  '82, 194,  195;  '83,  199;  '84,  207,216;  '85, '223; 
'86,  2'2l ;  '87,  187. 
Board  op  Engineers. 
Convened  at  New  York,  March  11,  1882,  to  report  upon  project  snbmitted  by 
Maj.  Heuer  for  improvement  of  Sabine  Pass.    Report,  '82, 1438.     (Cols.  Tuwer 
and  Newton  and  Lient.  Col.  Abbot.) 
Convened  at  New  York  December  1,  1884,  to  report  on  project  by  Capt.  Tnrtle 
for  improvement  of  Sabine  Pass.    Report,  '85,  1420.    (Col.  Dnane  and  Lieut. 
Cols.  Abbot  and  Comstock.) 
Engineers  in  Charge. 
Maj.  C.  W.  Howell,  187a-'81.    Report,  '80,  1162. 
Capt.  C.  E.  L.  B.  Davis,  1881-'82.    Report,  '81,  1317. 

Maj.  W.  H.  Heuer,  1882-'84.    Reports,  %2,  1422,  1426,  1427,  1428;  '83,  1048. 
Capt.  T.  Turtle,  1884-'85.     Report,  '84,  1250. 

Miy.  W.  H.  Heuer,  1885-'—.    Reports,  '85,  1415;  '86, 1278,  1284;  '87,  1385. 
Assistant' 
T.  L.  Raymond.    Reports,  '83,  1051 ;  '84,  1251 ;  '85,  1416,  1423 ;  '86,  1282, 12?«; 
'87, 1388. 

Operations. 

History  of  the  work,  '80,  1162. 

1880-'81.  12-foot  channel  dred^  through  Blue  Back  Bar,  '81,  1318. 

1881-'82.  No  operations,  '82,  1422. 

1882-'83.  10,6pO  linear  feet  of  brush  and  stone  jottv  bnilt,  '83,  1048. 

1883-'84.  5,474  linear  feet  brush  and  stone  jetty  added  to  tliat  already.bnilt,  '84, 13-'>0. 

1884-8.5.  Work  on  east  jetty  commenced  nhder  1884  contract,  '85,  1421. 

1885-'86.  East  jetty  foundation  oxtendnd  1)90  feet  and  top  work  350  feot;  west  jetty 

raised  above  hi^h  tide  for  a  leugth  of  5,710  feet,  '86,  1279. 
1886-'87.  Foundation  course  of  east  jetty  extended  to  a  distance  of  14,000  feet  from 

shore-line,  '87,  1386-1388. 

Plans. 

By  Capt.  Heuer,  1882,  for  a  deep-water  channel  from  Sabine  Pass  to  Orange  and 
Beaufort  by  a  dredged  channel  considered  useless  with  the  present  demand^} 
of  commerce,  '82,  1426. 

By  Maj.  Stickney,  for  a  water-route  connecting  Calcasieu  River  with  Sabine  Pass 
considered  unworthy  of  improvement,  '84,  12S5. 
Physical  Characteristics. 

Tides,  '86,  1280. 

Perforation  of  rock  used  in  jetties  by  marine  animal,  '87,  1387. 
Projects. 

By  Capt.  C.  W.  Howell,  1875,  for  the  formation,  by  dredging,  of  a  channel  acrofa 
the  bar  2i  miles  long,  150  feet  wide,  and  12  feet  deep,  '75,  i,  947.  Dredging 
operations  were  in  force  from  1876  to  1831,  during  which  interval  about  |160,0()0 
was  expended,  '81,  198. 

In  1882  Capt.  Heuer  proposed  two  high  brush  and  stone  jetties,  curving  from  either 
bank  at  mouth  of  Sabine  River,  parallel  with  each  other  and  at  a  distance  of 
2,000  tee  t  apart ;  the  west  jetty  to  be  18,120  feet  in  length,  and  oast  jetty  19,800 
feet  in  leugth;  also  for  possible  excavation  of  channel  between  jetties  20  feet 
deep  and  100  feet  wide  at  bottom ;  this  channel  to  extend  from  jetty  entrance 
to  18-f'oot  channel  inside  the  bar.  Estimated  cost,  f3,177,606,  '82,  1436,  1437; 
'83,  1054. 

The  Board  of  Engineers  of  1882  favored  high  jetties  without  the  shore  openings 
proposed  by  Mai.  Heuer,  '82,  1439. 
Surveys. 

For  a  deep-water  counection  from  Sabin^Pass  to  Orange  and  Beanfort  ordered  by 
act  of  March  3,  1881.    Made,  1882,  under  direction  of  Capt.  Heuer,  '82,  1426. 
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SABIIf E  PASS,  TEX.— Continued. 

Surveys— CoDtinned. 
To  connect  Calcasien  RiTer  with  Sabine  Pass  ordered  by  act  of  Angast  2, 1882. 
Kade,  1982,  nnder  direction  of  Mai-  Stiokney :  reported  as  unworthy  of  improve* 
ment,  '84,  12a5. 
Survey  and  examination  of  work,  '85, 1416 ;  '86,  1286. 
Maps. 
'83,  1054 ;  '85,  1416 ;  '86,  1282. 


SABIHTB  RI¥EB«  I.A.  AND  TEX.— Improyemxkt  of. 

(Continued  from  Vol.  I,  p.  473. ) 

Appropriations* 

1872-79 $18,700 

1880 5, 000, '80.  1195. 

1881 7,000, '81,  1323. 

1882 4, 000, '82,  1424. 

Total 34,700 

Contracts. 

1880.  F.  A.  Hyatt,  for  cut-off  excavation,  '80, 1194. 
Engineers* 

Chikf  of  Enginbkrs. 

Reports,  '80,  146, 150 ;  '81,  198 ;  *82, 195 ;  '83,  200 ;  '84,  208 ;  '85,  224 ;  '86,  222; 
'87,  186. 
Ekqinkkrs  in  Charge. 

Capt.  C.  W.  Howell,  1870-'80.    '81,  197. 

Maj.  S.  M.  Mansfield,  1880-'82.    Reports,  .'80,  1193, 1199 ;  '81,  1321. 

Maj.  W.  H.  Hener,  1882-'84.    Reports,  '82, 1422 ;  '83,  1055. 

Capt.  T.  Turtle,  1884-'85.    Report,  '84,  1255. 

Muj.  W.  H.  Heuer,  1885-'—.    Reports,  '85,  1425 ;  '86,  1287;  '87,  1383. 
Assistant. 

J.  S.  Polbemus.    Report,  '80,  1195. 
Operations. 

1879-'80.  4*^,,567  cubic  yards  material  dredged  from  cut  through  the  bar,  '80, 1194. 
1^0-'8L.  Cut-oil*  at  Dead  Bend  completed  and  one  at  head  of  Narrows  begun,  '81, 

lSSl-'82.*  Cut-off  at  the  Narrows  completed,  '82,  1423. 

1882-'8;).  Channel  6  feet  deep  and  100  feet  wide  redredgod  for  a  distance  of  5,600 
feet,  '83,  1056. 

lHS:Vri7.  No  operations,  '84,  1255;  '85, 1425;  '86,  1287;  '87,  1384. 
Projects. 

By  Capt.  Howell,  1873,  for  dredging  a  channel  across  the  bar  at  the  mouth  of  the 
river  to  a  depth  of  5  feet,  and  the  removal  of  snags  and  obstructions  from  the 
river  above.     Estimated  cost,  $56,000,  '73, 681 ;  '79,  904,  9u5 ;  '80,  1195. 

By  Maj.  Mannfield,  1880,  for  excavation  of  cut-off  from  the  main  river  into  the 
Narrows  320  feet  long,  40  feet  wide,  and  5  feet  deep ;  for  the  formation  of  two 
other  cut-offs  of  100  feel  each ;  removal  of  snags,  logs,  and  similar  obstruc- 
tions, and  construction  of  pile  and  brush  obstruction  across  old  channel.  Es- 
timated cost,  $17,500,  '80,  1199.  The  river  not  considered  susceptible  of  per- 
manent improvement,  '86, 222. 
Surveys. 

Besurvey  ordered  by  act  of  March  3,  1859.  Made,  1880,  nnder  direction  of  M%|. 
Mansfield,  '80, 1195. 

Of  Narrows  of  Sabine  River,  '80,  1199. 


SACJTACAITDA  CREEK,  N.  T«^Examination  ov. 

Comnterce. 

Commercial  statistics,  '85,  2283. 
Bridges  obstructing  navigatioD,  'dS,  2285. 
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SACIACAUDA  CREEK.  IV.  ¥-~Coiitinaed. 

Eni^ineers. 

Chirv  ok  Enginksrs. 

Report,  '85,  352. 
Engineer  ix  Charge. 

Capt.  K.  Magnire.     Report,  '85,  2283. 

Plans* 

By  Capt.  Magnire,  1H64,  for  the  formation  of  a  dredged  ohannel  1  mile  long,  100 
feet  wi«lo,  und  10^  feet  <leep.    Estimated  cost,  $26,000,  '85,  2286. 
Surveys. 
Ordered  by  act  of  Jaly  5,  1884.    Made  under  direction  of  Capt.  Magnire,  '85, 2^ 


SACKETT'S  HARBOR,  IV.  ¥•— Improvbioekt  of. 

A  ppropriations. 

Ip;^..:. $7. 000, '83,  1953. 

l«H8 2,000,  act  of  August  11,  1888. 

Contracts. 

\Hri.\.  W.  J.  Daly,  for  dredging,  at  20  ceuts  per  cubic  yard,  '83, 1954. 

Engineers. 

CHIKF  C)1^    ENGINEERfl. 

Reports,  '81,  321 ;  '82.  314  ;  '83,  322 ;  '84,  326 ;  '85,  332 ;  '86,  346 ;  '87,  312. 
Engineers  in  Charge. 
Lieut.  Col.  W.  McFarland,  188l-'83.     Report,  '82,  2489. 
Lieut.  Col.  H.  M.  Robert,  18d3-.'a'j.    Reports,  '83,  1953;  '84,  2151. 
Capt.  E.  MHffiiire,  188rv-'87.     Reports,  '85,  2282 ;  '86,  1894. 
Capt.  C.  F.  Palfrey,  1887-'—.     Report,  '87,  2:591. 
Ahsistant 
M.KingNley.    Report, '82,  2490. 
Operations. 
I8di-'8;i.  8,510  cubic  yards  material  dredged  from  the  harbor,  '83, 1953. 
lH.«i$-'84.  15,500  cubic  yards  material  dredged  from  the  harbor,  '84,  2151.  • 
1884-85.  18- foot  crib  built  and  placed  upon  east  end  of  Ship-House  Point  Shoal,  '85, 

2>8-2, 
lM85-'87.  No  operations,  '86,  1894;  '87,2391. 
Projects. 
Ill  I8'i*)  unci  1828  S(>,000  was  expended  in  clearing  wrecks  from  the  harbor,  '87,  :>i-'- 
By  Lieut.  Col.  McFjirlaod,  1881,  for  improvement  of  the  harbor  by  dredging  the  area 
to  within  50  feet  of  the  wharf-line  to  12  feet  deep  at  low  water.     Estimated 
cost,  $22,000, '82,  2490. 
Modified  in  1883  by  a  moving  crib  placed  near  end  of  Ship-House  Point;  '83,  l^^^i 
'87,  2391. 
Snrveys.  ^ , 

Ordered  by  act  of  March  3,   1881.    Made,   1881,  under  direction  of  Lieut.  Col. 
McFarland,  '82,  2489. 


SACO  RITER9  IVIE.— Breakwater  at  mouth  of. 

(Continued  from  Vol.  I,  p.  474.) 
A  ppropriations. 

It527-'7y $169,275 

1884 15, 000, '85,  472. 

1886 12, 500, '86,  545. 

1888 12,  .500,  act  of  August  11,  1888. 

Contracts. 
1884.  Hamilton  &,  Soule,  for  11,000  tens  of  breakwater  stone,  '85,  471. 
1  "86.  G.  W.  Andrews,  for  breakwater  stone,  '87, 454. 
Enn^lneers. 
Chief  of  Engineers. 

Reports,  '84,  73 ;  '85,  58 ;  '86,  58 ;  '87, 18. 
Engineers  in  Charge. 

Col.  G.  Thom,  1866-'85.    Report,  '84,  482, 483. 

Col.  C.  E.  Blunt,  1885-'86.    Report,  '85,  471. 

MaJ.  J.  A.  Smith,  1886-'—,    Reports,  '86, 644 ;  '87, 453. 
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SA€0  BITBR  BBEAKlV^ATfiB,  mE.-Conttnaed. 

OperatioDs. 

Breakwater  partially  built  between  1836  and  1673,  '84, 483 ;  '86, 544. 
1884-85.  :i,494  tons  of  stone  placed  in  breakwater,  '85, 471. 
1885-'86.  7,281  tons  of  stone  placed  in  breakwater,  '85,  544. 
1886-'87.  4,475  tons  of  stone  placed  in  breakwater,  '87, 454. 
Pkans. 
By  Col.  Thorn,  1883,  for  repair  and  extension  of  existing  breakwater  and  formation 

of  dredged  channel  through  adjacent  shoals.    Estimated  coBt,  $356,500,  '84, 

484 ;  '86,  544. 
Projects. 
By  Col.  Thorn,  1883,  for  repairs,  strengthening,  and  raising  existing  breakwater. 

Estimated  cost,  (70,000,  '84,  484 :  %5, 471 :  '87, 453.    Estimate  increased,  1887, 

to  $88,840,  '87,  453. 

Surveys. 

Ordered  by  act  of  August  2,  1882.    Made  under  direction  of  Col.  Thom,  '84,  483. 


8A€0  BlTEBt  ME.— ImproveSibnt  of. 

(Continued  from  Vol.  I,  p.  474.) 
Appropriations. 

1824-'79 $169,275 

1886 12, 500, '87,  458. 

1888 10,000,  act  of  August  11,  1888. 

(Jontracts. 

1887.  T.  Symonds,  for  rock  removal,  at  $10.25  per  cubic  yard,  '87}  459.    B.  Hamil- 
ton, for  dredging,  at  23  cents  per  cubic  yai^,  '87,  459. 
Engineers. 
Chiet  of  Enqineers. 

Reports,  '86, 58 ;  '87, 19. 
Board  of  Engineers. 
Convened  at  New  York  April,  1887,  to  consider  project  of  Mig.  8mitb.    Report, 
'87,  459.  (Cols.  Casey  and  Abbot,  Lieut.  CoL  Houston, Mig.  King.) 
Enginesrs  in  Charge. 
Col.  C.  E.  Blunt,  1884-^86.    Reports,  '84, 484 ;  '86, 552,  553. 
McJ.  J.  Smith,  1886-'—.    Report,  '86,  546. 
Assistant. 
C.  Berrer.    Report,  '86, 552, 554. 
Operatloos. 

History  of  early  operations,  '87,  455. 
Plans. 
By  Lieut.  Col.  Blunt,  1884,  for  forming  and  maintaining  a  cbanAel  5  feet  deep  at 
mean  low  water  below  Saco,  by  dj^dging,  rock  removal,  and  use  of  submerged 
jetties.    Estimated  cost,  $116,500,  '84, 484 ;  '87, 456. 
Projects. 
The  present  project  proposes  the  formation  of  a  channel  uot  less  than  6  feet  deep  at 
mean  low  water  to  the  cities  of  Saco  and  Biddeford,  '87, 19. 

Surveys. 

Ordered  by  act  of  July  5, 1884.    Made  under  the  direction  of  Col.  Blunt,  '86, 552. 
Maps. 
'86, 458. 


SACBAinfifirTO  AND  FISATHJEB  BITEBS,  CAIi.— Ihpbovkment  or. 

(Continued  from  Vol.  I,  p.  475.) 
AppropriatfOBS. 

1875-'79 $50,000 

1880 45, 000, '80,  2236. 

1881 60, 000, '81,  2472. 

1882 250, 000, '82,  2534. 

1884 40, 000, '84,  2192.    . 

Total 445,000 

1888 20.000,  act  of  Auetist  11, 188a 

See  note  relating  to  unexpended  balance,  '86y  356. 
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SACBAIIIEfirTO  AND  FEATHER  UWWJRUSf  CAL.— ConUnaed. 

Commerce, 

Commerce  of  the  river,  '80,  2335. 

IdHO.  S.  D.  Steveus,  for  snag  removal,  at  |!)9.50  per  head^  '80,  2236.  A.  Foster,  for 
snag  removal,  at  $&5  per  snag,  '80,  2236.  8.  H.  Davis,  for  snag-boat  coDstruc- 
tiou  at  1-29,774,  '81,  2472.    A.  Hay,  for  barge  construction,  at  $11,980,  '83, 1971. 

E  DcroachmeoUu 

Injury  to  river  from  bydraalic  mining,  '87,  2444. 
Eniriiieers. 
Chief  of  Enoinekrb. 
Reports,  '80,  235,  236;  '81,  321;  '82,  315;  '83,  327;  '84,  331;  '85,  362;  '86.355; 
'87,  322. 

£N0 INKERS  IN  CHAKGE. 

Lieut.  Col.  G.  H.  Meudell,  ld7(>-'8o.    Reports,  '80, 2233 ;  '81, 2470 ;  '82, 2533;  '8^ 

1969'  '84  2191. 
Capt.  A.  H.  Payson,  1885-'—.    Reports,  '85,  2360 ;  '86,  1926 ;  '87,  2441. 
Assistants. 
W.P.Smith.    Report, '82,  25:^4. 
Capt.  C.  F.  Palfrey.    Report,  '83,  1971. 
Lieut  S.  W.  Roessler.    Report,  '84,  2192. 
A.  Boschke.    Report,  '85,  2361. 
Eieglslation* 
Communications  between  Capt.  Payson  and  the  Attorney -General  with  a  view  to 
the  regulation  of  hydraulic  mining,  '87,  2444. 
Operations. 
Hi79-^&).  154  snags  removed  from  rirer-bed  by  contract,  '80,  2234. 
1880-'81.  336  suags  removed,  clearing  the  river  from  Sacramento  to  Colusa;  T^ 

linear  feet  of  wing-dam  built ;  snag-boat  built  under  contract,  '81,  2470. 
1881-82.  1,151  snags  removed;  661  trees  felled;  5  wing-dams  built,  aggregating  950 

linear  feet;  2  sunken  barges  and  1  draw-bridge  pier  removed,  '82,  2534,  2535. 
1882-'83.  1,166  snags  and  249  trees  removed,  '83,  1972. 
1883-'84.  1,138  snags  and  35  trees  removed;  brubh  wing-dam  bnilt  at  Moon's  Island, 

and  repairs  miule  on  Call's  Bend  Dam,  '84,  2191. 
1884-'85.  1,322  snags  and  754  trees  removed ;  dams  strengthened  at  Parrott's  Cbnt« 

and  Call's  Bend ;  bridge-pier  removed,  '85,  2360. 
188.'>-'86.  650  snass  and  139  trees  removed,  and  as  much  dam-building  done  as  stage 

of  water  rendered  possible,  '86,  1926. 
1886-'87.  1,029  snags  removed  and  250  trees  cut  down ;  dredge  baUt  by  contract, 
'87,  2442,  2443. 

Physical  Characteristics. 

Ot' upper  river,  '80,  2237. 
Projects. 

The  project  of  Lieut.  Col.  Mendoll,  1874,  for  improvement  of  Sacramento  and  Feather 
rivers,  proposed  snag  removal  and  wing-dam  construction,  was  oontiuoed 
throughout.  The  amount  appropriated  from  1880  to  1886  for  this  work  was 
$445,000.  The  improvement  was  made  to  include,  iu  1880,  the  Upper  Sacra- 
mento for  100  miles  above  Colusa.  The  projects  have  for  their  object  the  tem- 
porary improvement  of  the  low-water  channel^  and  consist  of  snagging,  dam 
construction,  and  bar-scraping,  carried  on  by  hired  labor  and  the  United  States 
snag-boat,  '75,  u,  700;  '80,  2234;  '86,  1926. 
Surveys. 

Ordered  by  act  of  March  3,  1879.  Made,  1880,  under  direction  of  Lieut.  Ool.  Men- 
deU,  '80,  2237. 

Maps. 
'86,  1927. 


SAOllVAir  BITfiBy  MICH.— IMPROYBMKNT  or. 

(Continned  from  Vol.  I,  p.  477.) 

Appropriations. 

1866-^9 $195,000 

1880 15, 000, '80,  2043. 

1881 10, 000, '81,  2250. 

1882 125, 000, '82, 2333. 
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SAOIMAW  BIYEB,  niCH.-CoDftiniied. 

Appropriations.— Contin  ned. 

1884 |B0, 000, '84,  2043. 

1886 33.750,'86,  1928. 

Total 428,750 

1888 66,000,  act  of  August  11,  1888. 

Commerce* 

Value  of  improvement,  '84,  2043. 
Contracts. 

1879.  E.  H.  tVench,  for  dredging,  at  11  cents  per  cubic  yard,  '80',  2043. 
18d<).  T.  M.  Hnbbell,  for  dredging,  at  $16  per  lioor,  '81,  2*/50. 
lSr<l.  G.  Talbot,  for  dredging,  at  60  ceuts  per  cubic  yard,  '81,  2250. 

1883.  C.  Southerlaud,  for  dredging,  at  25  cents  per  cubic  yard,  '83, 1862.  Carkin, 
Stickuey  &  Cram,  for  dredging,  at  37^  cents  per  cubic  yard,  '83,  18132. 

1884.  Carkiu,  Stickney  &  Cram,  for  dredgiug,  at  27^  cents  per  cubic  yard,  '85, 
2138.  L.  P.  &,  J.  A.  Smith,  for  dredging,  at  2)  cents  per  cubic  yard,  '85, 
2138.  Carkin,  Stickney  &,  Cram,  for  dredging,  at  38  cent6  per  cubic  yard, 
'85,  2138. 

1886.  Carkin,  Stickney  &.  Cram,  for  dredging,  at  34  cents  and  44  cents  per  cubic 
yard.  O.  J.  Qoinn,  for  pile  work.  Durcbarrae,  Fletcher  A  Co.,  for  iron. 
Hickler,  Green  &.  Co.,  for  dredging,  at  34  and  44  cents  per  cubic  yard.  J.  W. 
Owen,  for  timber,  '86,  1826. 

1887.  Hubble  &,  Skeldon,  for  dredging,  at  30  cents  per  cubic  yard,  '87,  2251-2254. 
Eng^lneers* 

Chief  of  Enoikbkks. 
Reports,  '80,  220;  '81,  298;  '82,  293;  '83,  302,  1863;  '84,  304;  '85,  327;  '86, 
322;  '87,289. 
Board  of  Engineers. 
Convened  at  Detroit,  Mich.,  October  19, 1882,  by  S.  O.  No.  82,  to  report  upon  project 
for  improvement  of  Saginaw  Ktver.     Keport,  '83,  1863.     (Majors  Bobert,  Far- 
quhar,  and  Heap. ) 
Engineers  in  Charge. 
Mai.  F.  Harwood,  1877-'82.    Reports,  '80,  2040 ;  '81,  2248 ;  '82,  2331. 
Maj.  F.  U.  Farquhar,  lH82-'83,  '83,  1835. 

Lieut.  Col.  O.  M.  Poe,  1883-'—.    Reports,  '83,  1858;  '84,  2041 ;  '85,  2138;  '86, 
1826;  '87,  2250. 
Assistants. 
H.  Kallman.    Report,  '84,  2044. 
B.  H.  Muehle.    Report,  '85,  2140. 
Operations* 
lH79--'80.  46,629  cubic  yards  sand  dredged  from  channel,  '80,  2041. 
1880-'8t.  Repair  of  CarroUton  Bar  training-wall  commenced ;  sand  barrier  at  tail 
of  CarroUton  Bar  dredged  through,  and  dredging  commenced  under  Talbot 
•    contract,  '81,  2249. 
1881~'82.  In  the  upper  river:  Oarrollton  Bar  revetment  completed  and  chaunel 
restored ;  plank-beam  wall  built  up  ;  revetmout  and  Zilwaukee  Wing-dam  re- 
paired.   In  lower  river:  11,019  cubic  yards  material  dredged,  '82,  2332,  2333. 
1882--'83.  14,160  cubic  yards  material  dredged  in  vicinity  of  Bay  City  and  at  month 

of  river,  '83,  1^9. 
1883-'84.  247,185  cubic  yards  material  dredged  from  river  mouth  and  vicinity  of 

Bay  City,  '84,  2042. 
18d4-'85.  97,410  cubic  yards  material  dredged  in  vicinity  of  Bay  City  and  at  mouth 

ofriver, '85,  2138. 
1885-'86.  16,200  cabio  yards  material  dredged  from  month  of  Saginaw  River,  '86, 

1826. 
188&-'87.  5,998  cubic  yards  material  dredged,  and  repairs  made  to  Carrollton  re- 
vetment, '87,  2252. 
Projects. 
The  project  of  1866  proposed  the  formation,  by  dredging,  of  a  channel  12  feet  deep 

through  the  bar  oflF  the  river's  month,  '66,  iv,  59-61;  '67, 146;  '68,  141. 
In  1874  Maj.  Weitzel  proposed  tlie  removal  of  Carrollton  and  other  bars  in  vicinity 
of  East  Saginaw  by  dredging  and  confining  the  channel  by  a  pile  revetment, 
'74.  I,  205-209;  '75,  i,  274. 
In  1881  Maj.  Harwood  proposed  at  aud  below  Bay  City  securing  14  feet  depth  in 
that  portion  of  the  channel  in  front  of  Bay  City,  aud  restonug  and  deepening 
the  channel  of  entrance  from  Saginaw  Bay  to  11  feet,  '81,  2250. 
Total  amount  appropriated  from  1866  to  1882,  |2\^,000. 
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SAOIMAW  RlVfiB,  llIICH.-<)ontmaed. 

Projects -^Continued. 
By  Board  of  Engineers,  l&S2y  for  removal  of  snags,  loss,  and  stord-b«>oiii8  projecting 
into  the  channel ;  for  excavation  of  a  channel  Iz  feet  deep  and  2O0  feet  vide 
between  the  Junction  of  Tittabawassee  and  Shiawassee  rivers  and  Portsmooth 
Bridge  at  Bay  City ;  for  excavation  of  a  channel  1 1  feet  deep  and  800  feet  wide 
through  shoals  in  vicinitv  of  Bay  City,  and  across  bar  at  mouth  of  river.    Es- 
timated cost,  1446,000,  '83,  1^^,  1867;  '84,  2041. 
Amount  appropriated  from  18^  to  1886,  inclusive,  $20Q,7bO»    Amount  estimated  to 
complete  project,  $337,250,  '86, 1826. 
Surveys. 
Besurvey  of  upper  river,  1881,  '82,  2332. 
Haps. 
^84,2042;  '85,2150. 


8AI1VT  ANTHONF,  MIHTIV.— Preservation  of  Fau^  of. 
(See  Mississippi  Bivsr,  preservation  op  Falls  of  Saint  Amthokt.) 


SAINT  AUOITSTIfirE  CREEK*  OA.— Improvement  of. 

(Continued  from  Vol.  I,  p.  479.) 
Appropriations. 

1879 15,000. 

ContracUu 

1880.  J.  Q.  Smith,  for  partial  removal  of  sunken  dry-dock,  at  $1,500,  '80^  958. 

Eiiiriii^ei*8« 

Chief  of  Engineers. 

Reports,  '80, 129 ;  '81, 174  j  '82, 175 ;  '83, 185 ;  '84, 186 ;  '85, 186 ;  '86, 185 ;  '87, 14^ 
Engineer  in  Charge. 
Col.  Q.  A.  Gillmore,  1875-'—.    Reports,  '80,  957;  '81,  1105;  '82,1202:  '83,954; 
'84,  1111 ;  '85, 1214;  '86, 1102;  '87, 1174. 
Operations. 
1880-'81.  Partial  removal  of  sunken  dry-dock  effected  under  appropriations  of  1879, 

'81, 1105. 
No  necessity  for  farther  operations,  '87, 1174. 
Projects. 
By  Lieut.  Col.  Gillmore,  1875,  for  removal  of  sunken  timber  dry-dock  for  chaDnel 
entrance  to  a  depth  of  10  feet  at  mean  low  water.    Estimated  cost,  $5,000, '75, 
ii,  37 ;  '77,  381 ;  %0.  957.    Accomplished  in  1880-'81,  '81, 1105. 


SAINT  AUOUSTinrE  HARBOR,  FLA.— Examination  of. 

[$35,000  appropriated  by  act  of  August  11,  1888.] 
Eiifl^ineers. 
Chief  of  Enginebrs. 

Reports,  '85,  199;  '87,  162. 
Engineer  in  Charge. 

Capt.  W.  T.  Rossell.    Report,  '85, 1282. 
Assistant. 
A.  W.  Barber.    Report,  '85, 1283. 
Plans. 
In  1884  Capt.  Rossell  considered  that  the  harbor  was  ample  for  the  existing  reqnii^ 
ments  of  commerce,  '85, 1282. 
Surveys. 
Examinations  ordered  by  act  of  Jnly  5, 1884.    Made  under  direction  of  Capt  Bm- 

sell,  '85, 1282 ;  '87, 162. 
Examination  ordered  by  act  of  August  5,  1886,  '87,  162. 
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SAINT  CHARLES)  MO.    (See  Missoma  Riveb  bktwekn  mouth  and  Sioux 

City.) 


SAINT  CliAIR  FLATS  SHIP  CJANAL,  MICH.— Impboybmbiit,  opeba. 

TION,  AND  MAINTBNANCB  OF. 

(Continued  from  Vol.  I,  p.  479.) 
Appropriatfont* 

IiSp79 1053,560.00 

1880 2, 600. 00, '80,  9049. 

1882,  allotment 9, 889. 60,  '82,  2340. 

1883,  allotment 5, 000. 00,  '83, 1877. 

1886 18,750.00, '86,325. 

Total 689,609.60 

1888 75.000.00,  act  of  Angnst  11, 1888. 

Commerce. 

Importance  of  the  improyement,  '84, 2071.  * 

Contracts* 
18H2.  A.  J.  Dapien,  for  constmotion  of  ioe-harbor,  '83, 1878. 

1884.  Chandler  Brothers,  for  repairs  to  revetment,  '85, 2162. 

1885.  £.  H.  French,  for  dredging,  at  11^  cents  per  onhio  yard,  '86, 1839. 
188G.  A.  J.  Dnpi6rs,  for  reconstmction  of  canal  revetment,  '87, 22iS3. 

Engineers. 
Chief  of  Enginbkbs. 
Reports,  '80,221;  '81,300;  '82,  296;  '83,304;  '84,  306;  '85,  329;  '86,  324,  325; 
'87,291,292. 

£!701NEER8  IN  CHARQB. 

MaJ.  F.  Harwood,  1877-->82.    Reports,  '80, 2047 ;  '81, 2255 ;  '82, 2339. 
KaJ.  F.  U.  Farqnhar,  1883.    Report,  '88, 1878. 

Lieut.  Col.  O.  M.  Poe,  1883-'—.    Reports,  '83, 1876;  '84, 2071, 2072 ;  '85, 2159, 2160 ; 
'86, 1837,  1838;  '87, 2262, 2264. 
Operations. 
1829-'80.  3.626  onhio  yards  dredged  from  shoal  in  oiinal,  '80, 2047. 
1880-'81.  Operations  and  maintenance.  '81,  2255. 
18Sl-'82.  Minor  repairs  of  revetment,  %2, 2339. 

1882-'83.  Minor  repairs  to  revetment  and  construction  of  ice-hreaker,  '83, 1876. 
1883-'84.  Minor  repairs  of  revetment,  '84. 2072. 
l884-'85.  Minor  repairs  of  revetment  ana  4,282  cuhic  yards  dredged  from  channel, 

'85, 2161. 
1885-'86.  Minor  repairs  to  revetment  and  60,298  cuhic  yards  dredged  from  channel, 

'86, 1839. 
188(>-'87.  Comprehensive  repairs  of  the  revetment  in  progress,  '87, 2263.    Care  and 
operation  of  canal,  '87»  2264. 
Private  and  Corporate  KToric. 
(20,000  appropriated  for  dredging  the  South  Pass  hy  the  Canadian  authorities,  '66, 
iv,  54. 
Projects. 
The  project  of  1866  and  1872  proposed  the  formation  of  a  channel  200  feet  wide,  16 
feet  '^eep,  and  7,221  feet  long,  protected  on  each  side  by  revetment.    Estimated 
cost,  $428,754,  '66,  iv,  57 ;  '67, 28 ;  '72, 216.    The  canal  was  completed  in  1875, 
'75,  i.  52, 280.    Statement  of  cost  of  the  work,  '83, 1878. 
By  MaJ.  Farqnhar,  in  1883,  for  rebuilding  revetment,  at  an  estimated  cost  of  |132,908, 

'83, 1877^  1879, 1880 ;  '84,  306. 
By  Col.  Poe,  m  1885,  for  rebuilding  the  revetment,  at  an  estimated  cost  of  f  153,300, 
'85, 2160 ;  '86, 18:«.    Increased  to  $200,000  in  1887,  '87, 2263. 


SAINT  CEiAIR  HIV£B,  MICH.— Surveys  of  right  bank  from  Lake 
HiTRON  TO  Lake  Saint  Cjlair  and  bar  opposite  Saint  Clair  Citt. 

Enirineenu 

Chief  of  Engineers. 

Reports,  '85,  332 ;  '87,  294. 
Engineer  in  Charge. 

Lieut.  Col.  O.  M.  Foe.    Beports,  '85,  2197,  2203 ;  '87,  2270. 
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SAINT  CI.A1R  BITJBB,  JnLI€H.-Contiaaed. 

S  Dirineers— Continaed. 
Assistants. 

B.  U.  Mnehle.    Report,  *85,  2204. 

O.  B.  Wheeler.    Report,  '85,  2199. 
Physical  Characteristics. 

iJescription  of  locality,  '85,  2199,  2205. 
EroHiou  of  right  bank,  '85,  2VJ6,  2200. 

Plans. 

lu  1884  Col.  Poe  did  not  consider  that  the  bank  erosion  was  prejndteial  to  the 

river  channels,  '85,  2198,  2<«)2. 
By  Col.  Poe,  188o,  for  the  removal  of  the  shoal  opposite  Saint  Clair  City  to  a  depsS 

of  17  feet.    Estimated  cost,  $40,000,  '87,  2270. 

Surveys. 

Of  ri)<bt  bunk  onlered  by  act  of  Jnly  5,  1884.  Made  under  direotioa  of  CoL  Poe, 
'85,  2197,  2203. 

Of  bar  opposite  Saint  Clair  City  ordered  by  act  of  Angost  5, 1886.  Made  nnder  di- 
rection of  Col.  Poe,  '87,  2270. 


SAINT  CROIX  BITfiRy  IHE.—Constructiok  or  breakwater  at  Calais. 

Appropriation. 

1881 $4,000, '83,  458. 

Contracts. 

lH8f .  With  A.  Towers,  for  rebnilding  breakwater  cribs,  '81,  457. 

Engineers. 

Chief  of  Engineers. 

Reports,  '81,  63 ;  '82,  63. 
Engineer  in  Charge. 
Col.  G.  Thorn,  18Sl-'82.    Report,  '81,  457. 
Operations. 
Breakwater  built  in  1856,  '81,  457. 

1881-^82.  Breakwater  consisting  of  3  cribs  rebnilt,  '82,  486. 
Projects. 
In  1856  3  crib-piers  filled  with  stone  were  bnilt  npon  the  ledge;  their  object  was 
to  prevent  vessels  from  drifting  npon  the  ledge.    The  work  having  been  nearly 
destroyed  by  freshets  and  ice  in  1881,  they  were  reboilt  at  a  cost  of  Bbont  $4,0CK), 
'82,  63,  486. 


SAINT  CROIX  RIVER,  IflE.— Survey  or^  from  Cauus  toBreakwatkb 

Ledge. 

(Continned  from  Vol.  I,  p.  482.) 

Commerce. 

Commercial  statistics,  '87,  478. 
Encroactiments. 

Injury  to  river  firom  mill  refuse,  '87,  479,  480. 
Engineers. 
Chief  of  Engineers. 

Report,  '87,  22. 
Engineers  in  Charge. 
Lieut.  Col.  G.  Thorn.    Report,  '67,  503. 
Maj.  J.  A.  Smith.    Report,  '87.  477. 
Plans. 
By  Col.  Thorn,  1875.  for  the  formation  of  a  dredged  channel  200  feet  wide  and  9  feet 
deep  at  mean  low  water  to  Todd's  Ledge,  and  from  thence  to  the  toil-bridge 
100  feet  wide.    Estimated  cost,  $200,000,  '75,  ii,  382;  '87,  480.    Improyement 
not  recommended  until  provision  is  made  for  the  proper  dispoaal  of  mill-waste, 
'87,  481. 
Surveys. 
Ordered  by  act  of  August  5, 1886.    Made  nnder  the  direction  of  Mig.  Smith,  '87,  477. 
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SAINT  CROIX  RITJBBt  WIS.  ABTR  mifll.-lMPROVSMBinr  of. 

(Continued  fiom  YoL  I,  p.  483.) 
Appropriations. 

lH78-'79 $18,000 

1880 10,000, '80,  1581. 

18«1 8,000, '81,  1752. 

1882 .30,000, '82.  1815. 

1884 9,000, '84,  1608. 

1886 7,500,  '86,  1493, 

Total 82,500 

1888 10,000,  actofAugastll,  1888. 

Statemont  of  i^>propriation0y  '87, 1708. 
En§:lneers« 

Chief  of  Engineers. 
Reports,  '80,  180;  '81,  243:  '82,  238;  '83,  246;  '84,247;  '85,t69;  '86,259;  '87, 
227. 

Engineer  in  Charge. 

.  Maj.  C.  J.  Allen,  1878-'—.  Reports,  '80,  1580,  1601,  1661;  '81,  1751;  '82,  1813, 
1816;  '83,  1444;  '84,  1606;  '85,  1738;  '86,  1490;  '87,  1705. 

Assistant. 
V.  D.  Simar.    Report,  '80, 1615. 
Operations. 

1879-'80.  520  anags,  377  stamps  and  trees,  41  cubic  yards  bowlders,  and  4  cribs  re- 
moved ;  1,100  cnbic  yardu  brnsli  and  2,562  cubic  yards  stone  placed ;  1,000  linear 
feet  of  stoDC  graded  and  revetted,  and  575  linear  feet  of  dams  built,  '80, 1580. 

1880-'81.  636  suags,  380  logs,  stumps,  and  trees,  ^9  cubic  yards  rock,  8  piles  and  1 
crib  removed ;  3,231  cubic  yards  rock  and  868  cords  brush  placed  in  1,500  linear 
feet  dam  and  revetment,  '81,  1751. 

1881-82.  173  stumps,  snags,  and  trees  removed ;  3,314  cubic  yards  rock  and  2,896 
cords  brush  placed  in  3,300  linear  feet  of  dam  and  revetment;  997  linear  feet 
of  old  revetment  repaired,  '82, 1814. 

1882-'83.  1,777  linear  feet  of  dam  and  1,379  linear  feet  of  shore  protection  built,  and 
87  snaes,  313  stnmps,  6  cribs,  and  1  wreck  removed  ;  pile  and  sheet  dam  com- 
menced at  Catfish  Bar,  and  1,500  cubic  yards  gravel  removed  from  same  place, 
'83,  1444,  1445. 

1883-84.  260  snags,  227  stumps,  trees,  and  logs,  and  156  cubic  yards  material  removed ; 
work  on  pile  and  brush  training-dam  at  Hudson  Bar  continued;  9,000  cubic 
yards  material  dredged  from  Catiish  and  Hudson  bars,  '84,  1607. 

1884-'85.  133  sunken  logs  removed  from  channel ;  1,000  linear  feet  of  pile-dam  at 
Hudson  strengthened ;  3,900  cubic  yards  gravel  removed  from  Catfish  Bar,  '85, 
1739. 

1885-'86.  Dam  at  Hudson  Bar  extended  165  feet  and  furnished  with  brush  and  stone 
protection ;  3,000  cubic  yards  material  dredged  from  channel,  '86,  1491. 

1886-'87.  6,694  cnbic  yards  material  dredged  from  Hudson  and  Catfish  bars;  1,105 
linear  feet  of  dam  and  250  linear  feet  of  Jetty  built,  '87,  1700.    Statement  of 
past  operations  '87,  1705, 1706. 
Projects. 

By  Maj.  Farquhar,  1874,  for  the  improvement  of  the  river  below  Saint  Croix  Falls, 
the  construction  of  wing-dams,  removal  of  boom-piers,  snags,  and  overhanging 
trees,  so  as  to  give  a  low-water  depth  of  3  feet.    Estimated  cost,  f21,768,  '75, 
i,375;  '78^  100;  '79,  1182. 
Surveys* 

Of  river  from  Taylor's  Falls  to  Prescott,  1880,  '80,  1661. 

Survey  of  headwaters  of  Saint  Croix  in  connection  with  reservoirs  on  headwaters  of 
Mississippi  River,  '80,  1601*1624. 

Maps. 
'87, 1706. 


SAIUTT  FRANCIS  BITER,  ARK.  AND  mO.—lMPROYEMENT  or. 

(See  also  White  and  Saint  Francis  riybbs.) 

(Continued  from  Vol.  I,  p.  483.) 
Appropriations. 

IHoO.  Between  Wittsburgh  and  Lester  Landing..  $5,000,  '80,  1315. 

1884.  Saint  Francis  River 12, 000, '85,  1597. 

1880.  Saint  Francis  River 8,000,  '86,  1384. 

total 25,000 


i 
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9AI1VT  FBANCIS  RITEB,  ARK.  AND  MO.-ConUuaed. 

AppropriatioiM— Continued. 

,Qo^  $  Wain t  Frnnoi8  Eiver,  Ark |4»000  i^„i.  ^^  4„^„„<. ,,  ,0,10 

^^^'  \  Saint  I'lancui  Riverl  Mo 5,000  Jac*  of  August  11,  Iffia 

Coiunierce* 

Viilueof  improvement,  '86,  1383,  1385;  '87,  1541. 
Bnffineers. 
Chief  of  Enoinkkbs. 
Beporui,  '80.  154, 158;  '81,  213,  217 ;  '85,  249 ;  '86,  242 ;  '87,  209,  210. 

£nQ1NKKRS  in  CUAJtOB. 

MaJ.  W.  H.  H.  Benyauid,  1879-'82.    Reports,  '80,  1315;  '81,  1434, 148L 

Capt.  T.  U.  Haudbury,  1881.    Report,  '81,  1513. 

Capt.  H.  8.  Taber,  1884-'—.    Reports,  '85,  1595;  '86,  1382;  '87,  1539,  1549. 

J.  B.  Eoherer.    Report,  '81,  1482. 
Operations. 

1880-'81.  2,949  logs,  snags,  and  trees  removed,  '81,  1434. 

1884-^5.  Constniotion  of  snag-boat  and  removal  of  849  snags  and  tteesy  '85,  159& 

1885-'8H.  Bnaging  operations  continued,  '86,  1383. 

188()-'87.  189  snags  removed,  '87,  1540. 
Plans. 

By  Maj.  Benyanrd,  1880,  to  seoure  a  low-water  navigation  in  the  Saint  Francis 
from  Greenville  to  Cairo,  Arkansas  and  Texas  Rauroad,  by  removal  of  ana^, 
etc.,  and  construction  of  low-Vater  dams.  Estimated  cost,  $24,426.  Col. 
Sim[)8on  reports  that  commerce  would  not  Justify  the  above  expenditure,  in 
which  opinion  Maj.  Benyaurd  concurs,  '81,  1482,  1484. 

In  1887  Capt.  Taber  considered  the  reach  of  river  from  Greenville  to  the  Arkansaa 
State  line  worthy  of  improvement,  by  the  removal  of  snags  and  similar  ob- 
structions, at  an  estimated  cost  of  f7,300,  '87,  1550. 
Projects. 

By  M%j-  Benyanrd,  1880,  for  improvement  of  the  river  between  Wittsbnrgh  and 
Lester  Landing,  by  cutting  and  marking  a  channel  through  the  Lake  region, 
removing  snags  and  similar  obstructions  from  the  bed  and  banks  of  the  streauL 
No  estimate  was  made  for  completion  of  this  project  and  only  an  appropria- 
tion of  15,000  was  made  in  1880,  '80,  1315 ;  '81,  1434. 
Surveys. 

From  Greenville,  Mo.,  to  the  Carlo,  Arkansas  and  Texas  Railroad,  ordered  by  act 
of  June  14,  1880.    Made,  1881.  under  direction  of  M%j.  Benyaurd,  '81,  1481. 

From  Greeuville  to  State  Line  ordered  by  act  of  August  5,  1886.  Made  under  di- 
rection of  Capt.  Taber,  '87,  1549. 


SAINT  GEOBCrE'S  RIVER,  ME.— Examination  fbom  Wabrkn  to  Thox- 

ASTON. 

Encroachments. 

Bridges  without  draws,  '87,  474. 
Engineers. 

Chief  of  Engineers. 

Report,  '87,  21. 
Enginekr  in  Charge. 

Maj.  J.  A.  Smith.    Report,  '87,  473. 

Plans. 

In  1886  Maj.  Smith  did  not  consider  the  existing  demands  of  oonunerce  would  jus- 
tify the  improvement  of  river,  »87,  475. 
Surveys. 
Examination  ordered  by  act  of  August  5,  1886.    Made  under  direction  of  Mai. 
Smith, '87,  473.  • 


SAINT  JEROME'S  CREEK,  ]IID.— Improveicent  of. 


Appropriations. 

1881 16, 500, '81,  153. 

1882 5, 000, '82,  1017. 

1884 15, 000, '84,  966. 
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SAINT  JEBOIHE'S  CREEK,  MB.- Continued. 

CSontracto. 

1881.  T.  P.  Morgan,  for  dredging,  at  35  cents  per  cubic  yard  for  inner  channel  and 
15  cents  per  cubic  yard  for  outer  channel,  '81,  956. 

1882.  T.  P.  Morgan,  for  dredfi^ing,  at  35  cents  per  cubic  y.ard,  '82, 1015. 

1883.  D.  Coustantine,  for  dredging,  at  25  cents  per  cubic  yard,  '83,  801.    G.  £. 
Ward,  for  dredging,  '84,  984. 

1884.  J.  Caler  &  Sons,  for  dredging,  at  13  cents  per  cubic  yard,  '85,  969. 
Engineers. 

Chief  of  Engineers. 

Reports,  '81,  153;  '82,  148;  '83;  154;  '84,  156;  '85,  146;  '86,  141;  '87,  108. 
Enginekrs  in  Charge. 
Lieut.  Col.  W.  P.  Craigbill,  1880-'81.    Report,  '81.  935. 

8.  T.  Abert,  U.  S.  Agent,  1881-'—.    Reports,  '81,  955;  '82,  1015;  '83,  800;  '84, 
984;  '85,  968;  '86,  904;  '87,  983. 
Assistant. 
W.  R.  Hntton.    Report,  '81,  935. 
Operations. 
History  of  operations,  '85,  1015. 

1880-'81.  90,092  cubic  yards  dredged  from  inner  cbannel,  '81,  957. 
1881~'82.  22,320  cubic  vards  material  dredged  from  tbe  outer  end  of  tbe  inner  chan- 
nel,'82, 1016. 
1882-'83.  15,526  cubic  yards  material  dredged  from  Cuts  ''A"  and  ''B,"  '83,  802. 
1883-'84.  4,151  cubic  yards  material  dredged  from  continuation  of  Upper  Pond 

channel,  '84,  984. 
1884-'85.  51,954  cubic  yards  material  dredged  from  channel,  '85,  969. 
1885-'86.  11,106  cubic  yards  material  dredged  from  channel,  '86,  905. 
1886-'87.  500  cubic  yards  material  dredged  from  channel,  '87,  934. 
Private  and  Corporate  IVorlc. 

Channel  to  Upper 'Pond  dredged  by  U.  S.  Fish  Commission,  '84,  984. 
Projects. 
By  S.  T.  Abert,  1880,  for  excavation  of  a  channel  100  feet  wide  and  9  feet  deep 
through  the  bar  at  tbe  mouth  of  Saint  Jerome's  Creek  and  a  channel  40  feet 
wide  and  6  feet  deep  into  the  south  fork  of  the  same,  the  material  to  be  formed 
into  dike  inclosing  a  part  of  the  south  fork  for  a  pond  for  the  U.  S.  Fish  Com- 
mission.   Estimated  cost,  f21,.500. 
From  1881  to  1886,  inclusive,  |26,500  had  lieen  appropriated,  when  the  amount  to 
complete  project  was  estimated  at  |26,000,  '85,  970 ;  '87,  934. 
Surveys. 
Ordered  bv  act  of  December  13, 1880.    Made  under  direction  of  Lieut.  Col.  Craig- 
bill, '81,  935. 
Maps. 
'86,  904. 


8AIIVT  JOHN'S  RIVER,  at  Big  Rapids,  IVIE.—Examination  of. 
Commerce* 

Flat  boat  navigation,  '87,  472. 
Engineers. 

Chief  of  Enginsers. 

Report,  '87, 21. 
Enoinker  in  Chargk. 
Maj.  J.  A.  Smith,  1886.    Report,  '87,  471. 
Plans. 
Maj.  Smith  reports  the  locality  as  unworthy  of  improvement  in  view  of  the  cost 
and  the  slight  commerce,  '87,  473. 
Surveys. 
Examination  ordered  by  act  of  August  5, 1886.    Made,  1886,  under  direction  of  M%j. 
Smith,  '87,  471. 


8AIMT  JOHN'S  RITER  (UPPER),  F£. A. -Improvement  of. 

Appropriations. 

f^ 15,000, '84, 1138. 
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SAINT  JOHIV*9  RIVER  (VPPER)t  V£.A.-€onHiiaed. 

Engineers. 

Chikp  of  Exoekkkrs. 

Reports.  '84,  193 ;  '85,  193 ;  '86.  191 ;  '87,  156. 
Enoinkers  in  Charge. 

Lieut.  Col.  Q  A.  Gillmore,  1S-4-H5.     Report,  *84,  l!3r, 
Capt.  W.  T.  Roasoll,  lHd5-'«(>.     Report,  '85,  1253. 
dipt.  W.  M.  Black,  18fc(>-'— .    ReportH,  '86,  1133;  '87,  1219. 
Operations. 

Deferred  tor  further  appropriatiocH,  '87,  156.    . 
Projects* 
liy  Lieut.  Col.  Oillmore,  I8t^4,  for  iuiproveiuentof  tbe  Upper  Saint  Jobn's  RiTerlr 
a  chauuel  width  of  100  feet  and  depth  of  6  feet,  by  excavation  of  curved  m- 
offs,  dredffing,  and  the  construction  of  closure  dams.    Estimated  cost,  |38,6lt, 
'84,  1137;. '87,  1220. 


IBAINT  JOHN'S  RIVER,  FLA.,  I»etween  Lake  Oeorye  aiMl  I«ake 

Rlun roe— Examination  of. 
Enirineers. 

Chief  of  Enoinebiui. 

Report,  '84,  194. 
Engineers  in  Charge. 

Capt.  J.  C.  Post.    Report,  '84, 1L38. 

Cot.  Q.  A.  Oillmore.    Report,  '84,  1140 

Lieut.  W.  T.  Rossell.    Report,  ^84,  ll:i9. 
Plans. 

By  Col.  Gillmore,  1883,  for  a  low-water  chaDuel  depth  of  6  feet  at  bends  by  fonna- 
lion  of  straight  cut-ofls.    Estimated  cost,  $43,000,  '84,  1142. 

Surveys. 

Examination  ordered  by  act  of  Angnst  2, 1882.    Mader  under  direction  of  Col.  Gill- 
more,  '84,  1138,1140. 


SAINT  JOHN'S  RIVER,  FLA.   AND  CHARliOTTE   HARBOR* 

OULF  OF  iHEXlCO— Ship  canal  bktwkkn. 
Engrineers. 

Chief  of  Engineers. 

Reports,  '81,  179;  '82,  175. 
Engineer  in  Charge. 

Lieut.  Col.  Q.  A.  Gillmore.    Report,  '82,  1204. 
Assistant. 
W.  G.  Williamson.    Report,  '82, 1219. 
Plans. 
By  Col.  Gillmore,  1882,  for  a  steam-boat  route,  with  locks,  from  the  Saint  John's 
River  to  Peace  Creek  or  Charlotte  Harbor,  via  Tohopokeliga  Lake ;  canal  40 
feet  wide  at  bottom  and  r>  feet  deep ;  locks  25  feet  wide  aud  125  feet  lon^ ;  with 
the  necessary  improvement  of  the  natural  channels  of  Saint  John's  River  and 
Peace  Creek.    Estimated  cost,  15,062,812,  ^82,  1204,  1213,  1216. 
Surveys. 
Ordered  by  act  of  June  14, 1880,  '82,  1204.    Made  under  direction  of  Col.  Gillmove, 
18b2,  '82,  1204. 


SAINT  JOHN^S  RIVER,  FLA.—Improvemsnt  of  bar  at  mouth. 

(Continued  from  Vol.  I,  p.  483. ) 
Appropriations. 

1852-'79 167,000 

1880 125, 000. '80,  971. 

1881 100. 000, '81,  1132. 

18«2 160,000, '82,  1195. 
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SAIIfT  JOHIV'S  BITEB,  FI.A.— Continaed. 
AppropriatioiM— Continned. 

i8d4 $150, 000, '84,  iiaa 

1886 150,000, '86,  1130. 

Total 762,000 

1888.  From  JaokaonvUle  to  ocean . . .    175, 000,  act  of  Aii||^  11, 1888. 
Commerce. 

Benefit  of  improyement,  '81, 1130, 1131. 
Contracts. 

1880.  Lara  Ross  &,  Co.,  for  jetty  constmotion,  '81, 1132. 

1881.  J.  H.Dnrkee,  for  Jetty  constrnction,  '81,  1133. 

1882.  A.  A.  Hewlett,  for  Jetty  constmotion,  '83,  946. 

1885.  A.  A.  Hewlett,  for  Jetty  constrnction,  '89,  1250. 

1886.  J.  A.  Bryaq,  for  dike  constrnction  at  $7.22  per  linear  foot,  '87, 1210.    R.  Moore, 
for  mattress  and  stone,  at  45  cents  and  |2.45  per  square  yard  and  ton,  ^87, 1215. 

Engineers. 
Chikp  of  Enoinexbs. 
Report», '80, 131 ;  '81,178;  '82,  173;  '83,  183;  '84,  190;  '85,191;  '86,190; 
'87, 154. 
Engikeebs  in  Charge. 
Col.  Q.  A.  OiUmore,  186^'85.    Reports,  '80,  970 ;  '81, 1127 ;  '82, 1189 ;  '83, 940; 

'84, 1126. 
Capt.  W.  T.  Rossell,  1885-'86.    Report,  '85, 1243. 
Capt.  W.  M.  Black,  1886-'—.    Reports,  '86,  1125 ;  '87,  1207. 
Assistants. 
Lient.  W.  L.  Fisk.    Report,  '81, 1133. 
Ca|)t  J.  C.  Post.    Report,  '82,  1195. 
Lieut.  W.  T.  Rossell.    Reports,  '83,  946 ;  '84, 1132. 
Capt.  J.  C.  Post.    (Special  Report),  '83,  949. 
Oi^ratlons. 
1880-'81.  Work  commenced  by  partial  construction  of  2,786  feet  of  south  Jetty,  '81, 

1128. 

1881-^82.  Apron  foundation  of  south  Jetty  extended  2,027  feet  and  portions  of  2d, 

3d,  4th,  and  5th  courses  laid;  8  spur  Jetties  built  from  south  Jetty  averaginj;  90 

feet  In  len^^th ;  1,115  feet  of  north  jotty  foundation  course  laid,  '82, 1191, 1192, 

1882-'83.  Original  foundation  course  of  south  jetty  enlarged  by  2,113  linear  feet  of 

mattress  revetment;  jetty  raised  by  additional  stone  and  mattress  oourses 

a^rgregating  2,119  feet;  13,100  cubic  yards  riprap  deposited  on  jetty,  '83, 944. 

1883-^83.  1,950  linear  feet  of  apron  mattress  laid  on  north  side  of  south  Jetty,  and 

south  side  revetment  extended  400  feet,  '84, 1128. 
1884-^85.  16,312  cubic  yards  of  stone  and  52,037  square  yards  of  mattress  placed  in 
south  Jetty ;  3.699  cubic  yards  of  stone  and  16,712  square  yards  of  mattress 
placed  in  north  Jetty,  '85, 1247. 
1885-'86.  1,339  linear  feet  of  mattress  work  placed  in  line  of  jetty  and  ballasted 

with  3,910  cubic  yards  of  stone,  '86,  1127. 
18H6-'87.  11,265  tons  of  stone  and  16,470  square  yards  of  brush  mattress  used  in  ' 
dike  and  Jetty  construction,  '87,  1209-1212. 
Projects. 
By  Lieut.  Col.  Gillmore,  1879,  for  jetties  at  mouth  of  Saint  John's  River,  the  north 
jetty  to  be  1^,400  feet  loug  with  its  inner  end  on  Fort  George's  Island;  the  south 
jetty  to  be  6,800  feet  in  length,  with  inner  end  on  mainland  below  General's 
Mound ;  width  between  jetties  1,G00  feet ;  both  jetties  to  be  submerged  from 
shore  to  a  point  2,000  feet  from  sea-ends,  the  rest  at  the  level  of  half  tide,  the 
Jetties  to  extend  to  the  16-foot  curve  and  to  produce  a  mid-channel  depth  of 
from  15  to  16  feet  at  mean  low  water.    Estimated  cost,  $1,306,409,  '79, 784, 785 ; 
'80,  970 ;  '87,  1208. 
Surveys. 
Maps. 
'81, 1132;  '83,  946;  '84, 1132;  '85,  1250;  '86, 1128;  '87, 1214. 


SAIIVT    JOHN'S    RITEB    AND    FERNANDIIVA,   F£.Am    inside 

passag^e  betureen— Improvement  of. 

(Continued  from  Vol.  I,  p.  483.) 

A  ppropriation. 

1880 r,  000, '80,  968. 

Statement  of  appropriations  previous  to  1860,  '82, 1203. 
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8AIIVT  JOHN'S  BITEB  AND  FEBN ANDIliA,  FI.A.— Continaed. 

Contracts* 

1679.  J.  8.  Lawrence,  for  dredgiug,  at  15  oento  per  onbio  yard,  '80,  967. 
1881.  J.  A.  Cload,  for  dredging,  at  ^  eento  per  cmbic  yard,  '81, 11596. 

ChIKF  of  ENQIinCKRS. 

Eeporte,  '80, 131 ;  '81, 177 ;  '82. 175;  '83, 185;  '84, 190 ;  '85, 191 ;  '86, 190 ;  «7, 
153. 
Enoinxbb  m  Chabqb. 
Col.  Q.  A.  Gillmore,  1869-'-^.    Heports,  '80, 966;  '81, 11%;  '82, 1208 ;  '83, 954; 
'84, 1125 ;  '85, 1234 :  '86, 1124 ;  '87, 1199. 
Assistants. 
8.  L.  Fremont.    Report,  '80, 968, 
Lieut.  W.  L.  Fiak.    Report,  '81,  1127. 

Opemtions. 

1879>'80.  38,763  cnbic  yards  material  dredged,  '80, 967. 
1880-'H1.  8,684  cubic  yards  material  dredged,  '81, 1126. 

18S1~'87.  Operations  discontinued,  because  there  seemed  no  urgent  need  for  its 
continuance  and  no  prospect  of  permanency,  '86, 190 ;  '87, 1199. 

Projects. 

By  Col.  Gillmore,  1875,  for  improvement  of  inside  passage  from  Saint  John's  SJrer 
to  ^emandina  by  a  channel  80  feet  wide  and  11  feet  deep  at  high  water. 
Estimated  cost,  $160,000,  '75,  ii,  59;  '79, 98.  Operations  discontinued  in  1881, 
'86, 190. 


SAINT  JOHN'S  mTEB  TO  JUPITER  IN£.IST,  FIiA.-ExAMiNA- 

TIOM  FOR  CANAL  BKTWSEN. 

Engtncers. 

Chief  of  Enginsebs. 

Report,  '85,199. 
Engineer  in  Charge. 

Capt.  W.  T.  Rossell.    Report,  '85, 1291. 

ASSISTA  NT. 

A.  W.  Barber.    Report,  '85, 129a 
Plans. 

Capt.  Rossell,  in  1884,  considered  the  ronte  worthy  of  ImprbYement  and  reoom- 
mended  surveys,  '85, 1292. 
Surveys. 
Ordered  by  act  of  July  5, 1884,  '85, 199.    Examination  made  by  Capt  Rossell  in 
1884,  '85, 1291. 


SAINT  JONES  BITER9  DEI«.— Improvement  of. 

Appropriations. 

1881 $5, 000, '81, 799. 

1884 10, 000, '84, 835. 

1886 10, 000, '86, 861. 

1888 15, 000,  act  of  Augusta,  1888. 

Statement  of  appropriations,  '87,  833. 
Contracts. 
18^4.  T.  Draper,  for  dredging,  at  15  cents  per  cubic  yard,  '85,  877. 
1886.  American  Dredging  Company,  at  12  cents  per  cubic  yanl,  '87,  832. 
Enirineers. 
Chief  of  Engineers. 

Reports,  '80,  98;  '81,  126,  129;  '82, 124;  '83,  125;  '84, 133;  '85, 129;  '86,  127; 
'87,  89. 
Engineers  in  Charge. 

Col.  J.  N.  Macomb,  1880-'82.    Report,  '81,  799. 

Capt.  W.  Ludlow,  1882-'83.    Report,  '82,  779. 

Lieut  Col.  G.  Weitzcl,  18P3-'84.    Report,  '83,  C36. 

Mid-  W.  H,  Heuer,  1884-'85.    Report,  '84,  &35. 

W,  F.  Smith,  U.  8.  Agent,  1885-'-.    Reoorts,  '85,  877 ;  '86,  860 ;  '87, 831. 
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SAINT  jrONISS  BITER,  DEl4.-€oDtiimed. 

£B|rlB6€  rs— Continued. 
Assistants. 
Capt.  W.  Ladlow.    Beport,  '81.  800, 
W.  8.  Edwards.    Beport.  '81, 802. 
J.  N  Odiorne.    Beport,  '83,  63a 
J.  H.  Stewart.    Beport,  '84,  835. 
Operations. 
1884-'B5.  Work  of  deepening  and  straightening  the  ehannel  commenced,  '85,  877. 
188&-'86.  54,128  cubic  yards  material  dredged  from  Cherry  Bend  and  Dover  Cnt-olBb 

and  at  Cypress  Point  and  Broad  Beach  Shoal,  '86,  861. 
1886-'87.  55,Sh  cnbic  yards  material  dredged  from  the  channel,  '87,  832. 
Physical  Characteristics. • 

Description  of  river,  '81,  801. 
Projects. 
By  Col.  Macomb,  1881,  for  excavation  of  a  channel  through  the  bar  at  the  river's 
month  and  at  other  points  to  a  depth  of  3  feet  at  mean  low  water  with  a  width 
of  channel  from  200  to  250  feet ;  also  for  construction  of  3,300  linear  feet  of 
Jetty  at  entrance.    Estimated  cost,  $35,000,  '81,  799,  801 ;  '87,  831. 
Snrvejrs. 
Ordered  by  act  of  Jane  14,  1880.    Made,  1880.  under  dizeotion  of  Col.  Macomb, 
'81,  801. 


SAINT  JOSEPH'S  HARBOR,  MICH.— Improtxmknt  of. 

(Continued  from  Vol.  I,  p.  485.) 
Appropriations* 

r836-'79 1280,113 

1880 8, 000. '80,  2032. 

1881 10,000, '81,  2239. 

1882 12,000/82,2321. 

1884 15, 000, '84, 1994. 

1886 10, 000,  »86, 1772. 

Total 335,113 

1888 12,000,  act  of  August  11, 1888.     . 

Contracts. 

1879.  Dewar  &>  Corlett,  for  pier  extension,  '80,  2032. 

1886.  Doming  &>  Oliver,  for  materials  for  scow  oonstmotton,  '86,  1773.    Leathern 
&  Smith,  for  plank;  8.  D.  Eimbark.  for  iron ;  T.  W.  Kirby,  for  stone;  A.  H. 
Petries,  for  pine  timber,  and  J.  M.  Allmendinger,  for  piles,  '87, 2201. 
Enirlneers. 
Chief  of  Enoinkbrs. 
Reports, '80, 218;  '81,296;  '82,  291;  '83,  298;  '84,  300;  '85,  321;  '86,  316;  '87, 
284. 
Enoinebrs  in  Charge. 
MaJ.  F.  Harwood,  1880-'82.    Reports,  '80,  2030;  '81, 2238. 
Maj.  D.  P.  Heap,  1882-'83.    Report,  %2,  2318. 

Capt.  D.  W.  Lockwood,  18^3-'—.    Reports,  '83,  1832 ;  '84,  1993 ;  '85,  2086 ;  '86, 

1771 ;  '87,  2200. 

Operations. 

1879-^80.  Pier  extension  under  Gere's  contract  completed ;  dredging  on  outer  bar 

completed;  wing-dam  completed  at  mouth  of  Benton  Harbor  Canal,  '80,  2030. 

1880-'81.  North  pier  extended  50  feet ;  27,137  cubic  yards  dredged  iu  Benton  Har- 

bor  Channel,  '81, 2238. 
1881-^82.  No  operations  at  Saint  Joseph's  Harbor ;  deepening  and  revetting  Ben- 

ton  Harbor  Channel  commenced,  1l2,  2320. 
1882-'83.  180  linear  feet  of  south  pier  repaired  and  refilled,  700  linear  feet  of  sand 

fence  built  on  north  sido  of  channel,  and  760  on  south  side,  '83,  1832. 
1883-'85.  No  operations,  '84. 1994 ;  '85.  2086. 
1885-'86.  Breaks  in  the  nortn  pier  repaired,  *86, 1771. 

1886^'87.  Repairs  to  pile  revetment  and  plant,  and  renewal  of  south  pier  super- 
structure commenced,  '87,  2200. 
Projects* 
For  projects  previous  to  1886,  see  Vol.  I,  page  487,  Index  to  Reports  of  the  Chief  of 
Engineers. 
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8A1MT  JOSEPH'S  UABmQm*  MIClI.-OatiliiLaed. 

Projects—Contlnaed. 
From  I8:i6  to  lti65,  ioclnstye,  $156,113  was  appropriated,  '66,  ill,  35.    The  projects 
of  18G6  and  1)174  proposed  the  formation  of  a  channel  of  entrance  DOt  less  than 
1(>  fe«t  deep,  '66,  iv,  lU,  112;  '75.  i,265;  '76,  ii,6ia 
In  16cl0  the  project  wa«  modified  by  the  improvement  of  Benton  Harbor  Channel  to 
a  depth  of  12  feet,  together  with  the  revetment  of  the  north  bank  for  a  dist&nc^ 
of  2,r)00  feet,  'aO,  2031. 
From  18(i6  to  18H6.  indnaive,  $179,000  was  appropriated,  when  it  wae  estimated  that 
$41,015  woold  be  required  to  complete  project,  '86,  316;  '87,  2201. 
Snrvejrs* 
Maps. 
'82,  231B,  2320 ;  '83,  1832. 


SAINT  JOSEPH,  MO.    (See  Missouri  Riykr  bktwbkn  mouth  Ain>  Sioux 

City.) 


SAINT  JOSEPH'S  BITER,  IDAHO.    (See  C<XUR  d'Alkkb  Lake  axd 

EivKR,  Idaho.) 


SAINT  JOSEPH'S  RITEB.  MICH.— Sustxt  ov. 

[$2,500  appropriated  by  act  of  Angost  11, 1888.] 
Enipineers. 

Chief  of  Enginrbbs. 

Report,  '80,  221. 
Engineer  in  Charge. 

Maj.  F.  Harwood,  1879.    Report,  '80,  2049. 
Assistant. 
J.  A.  Mitchell.    Report,  '80,  2050. 
Physical  CharacCeiisticB. 

Description  of  river,  '80,  2051. 
Plans. 
By  Maj.  Harwood,  1880,  for  improvement  of  Saint  Joseph's  River  between  Saint 
Joseph  ami  Berrien  Springs,  a  distance  of  15  miles,  so  as  to  give  a  4-foot  alack- 
water  navigation,  by  construction  of  8  dams  and  11  locks  with  the  elevation 
of  bridges,  and  raising  dams  at  South  Bend  and  Mishawaka.    Estimated  cost, 
$634,331. 
M%j.  Harwood  Considers  cost  of  improvement  not  commensurate  with  commerce  to 
be  benefited,  '80,  2054. 
Surveys. 
Ordered  by  act  of  March  3,  1879.    Made,  1880,  nnder  direction  of  Msg.  Harwood, 
'80,  2049. 


SAINT  liAlVRENCE  BIT£R— Effrct  of  debpkning  chanmsl  at  Gal- 
lop's Rapids. 

Engrlneers. 

Chief  of  Enqikbsrs. 

Report,  '82,  314. 
Enginbbrs  in  Charge. 

Lieut.  Col.  Comstock  and  Maj.  McFarland.    Report,  '82,  2470-2489. 


SAINT  I.OUIS  BAT  AND  RIVEB,  WIS.    (See  Supkrior  Bat.) 
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SAIIVT  LOITIfil,  no*    (See  Mississippi  Hivrr  bictwrbk  thk  mouths  of  tbb 
iLUNOis  AND  Ohio  rivbrs;  also  Saint  Louis,  icb-harbob  at.) 


SAIBTT  fiOVIS,  MO.— IGB-HABBOB  AT. 

(Continned  from  Vol.  I,  p.  48S.) 
AppropriaUons. 

1880 150,000, '80,  1391. 

1881 10, 000, '81,  1574. 

The  act  of  An^^st  2,  1882,  provides  for  the  transfer  of  these  approprifttions  to  the 
improvement  of  the  Mississippi  River  opposite  Saint  Lonis,  '82, 1648. 
Enffineei's. 

CUIBF  OF  EnGINBBRS. 

ReiH>rt8,  '80,  160 ;  '81,  222, 1574  ;  '82,  220. 
Board  of  Knginbers. 
Convened  at  New  York  September  30, 1880,  to  report  npon  necessity  for  and  loca- 
tion of  ice-harbor  according  to  project  of  Capt.  Ernst,  '81,  1576-1582.    Board 
are  donbtfnl  as  to  necessity  or  ice-harbor  at  locality,  '81,  1575,  1577, 1583. 
(Cols.  Tover,  Newton,  and  Lieut.  Col.  Abbot.) 
Enoinber  in  Chargb. 
Maj.  O.  H.  Ernst,  1880.    Reports,  '80,  1390;  '81,  1573,  1578,  1582;  '82, 164a 
Plans* 
By  Mig.  Ernst,  1880,  for  formation  of  ice-harbor  at  Cabokia  Cbnte,  east  of  Arsenal 
Island,  by  construction  of  levees,  damsj  and  jetties.    Estimated  cost,  $182,000, 
'81,1581,1582. 
Inexpediency  of  an  ice-harbor  at  locality  proposed,  '81, 1575, 1577, 1583. 


SAIIVT  MARK'S  BITER,  FliA.— Examination  ov. 
Engineers. 

CllIKF  OF  KnGINBBBS. 

Report,  '84, 206. 
Enginebr  in  Chargb. 

Capt.  A.  N.  Damrell.    Report,  '84,  1222. 
Assistant. 
Lieut.  J.  L.  Lnsk.    Report,  '84,  1222. 
Flans. 
lu  ItiS^  Capt.  Damrell  considered  that  the  existing  channel  was  sufficiently  good 
for  the  present  requirements  of  commerce,  '84,  1222. 
Surveys* 
Exami nation  ordered  by  act  of  Aagiist  2,  1882.    Made  under  direction  of  Capt. 
Damrell,  '84, 1222. 


SAINT  MART'S  RIVER,  OHIO— Examination  ov. 

EnirineerB* 

Chibv  of  Enginbebb. 

Report,  '81,  314. 
Enginber  in  Chargb. 
Maj.  J.  M.  Wilson.    Report,  '81,  2343. 
PliyBical  CtiaraeteiisCicB. 

River  described,  '81,  2345. 
Plans. 
In  1880,  Maj.  Wilson  did  not  consider  that  the  improTement  of  tbe  river  for  DBviga- 
tion  was  feasible,  '81, 2345. 
Snrve^rs. 
Examination  ordered  by  act  of  June  14, 1880.    Made  nnder  the  direction  of  M^iij. 
Wilson,  '81,2343. 
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MAUn   MART'S   BITEB   TO  GULF   OF   MEXICO.    (See   Cmxal 

CONNBCTINO.) 


SAIIVT  MART'S  BITEB  AND  SAflVT  MABT'S  FAI.I.S  CAM AL, 

MICH.— IMPROVEMKNT  OF. 

(Continued  from  Vol.  I,  p.  490.) 
Appropriations* 

1856-79 $2,215,692 

1880.  SaintMttry's  Falls  Canal  and  River 250,000,  '80,  206a 

1881.  Saint  Mary's  Falls  Canal  and  River 150,000,  '81,  2266. 

*1882.  Saint  Mary's  River  (Hay  Lake  Channel).        200,000, '83,   299. 

1884.  Saint  Mary's  River  (Hay  Lake  Channel).        125,000,  '84,  200&. 
1  QQ«  S  Saint  Mary's  River  (Hay  Lake  Channel)  150, 000,  '86,  1781. 

^^^-  \  Saint  Mary's  Falls  Canal 250, 000,  '86,  1789. 

Total 3,340,692 

^QOQ    5  At  Falls i»000,000  )     .   -.„^  .,.  ,j^ 

1^-   i  Hay  Lake  Channel 'g^^j^oo  J«5*o^AngU8tll,ia38. 

Statement  of  appropriations,  '80,  2068 ;  '82,  2342. 
Commerce. 

1880.  Clonal  commerce, '81,2269. 

1881.  Canal  commerce,  '82,  2356,  2364. 
1889.  Canal  commerce,  '83, 1847. 

1883.  Canal  commerce,  '84, 2018,  2020,  2022. 

1884.  Canal  commerce,  '85, 2109. 

1885.  Canal  commerce,  '86, 1789. 

1886.  Canal  commerce '87,  2215, 2224, 2229. 

Increased  demands  of  commerce,  '84,  2012,  2015;  '85,  2099,2105, 2106, 8108;  ^86, 

1784, 1786, 1789. 
Necessity  for  dry-dock,  '84, 2031. 
Rules  and  regulations  for  use  of  canal,  '85, 2112. 
Comparison  between  commerce  of  Saint  Mary's  FalU  Canal  and  Saez  Canal,  '87, 

2215. 
.Contracts* 

1880.  C.  8.  Barker,  for  furnishing  dredge,  at  $9.75  per  hour;  Williams  &.  Upham, 
for  furnishing  dredge,  at  $12.50  per  ho\ir ;  C.  ».  Barker,  for  canal  excavation, 
at  35  cents  per  cubic  yard ;  W.  S.  Pope,  for  fomishlDg  brass  and  iron  work,  at 
8  cents  per  pound;  J.  Hickler,  for  furnishing  dredge,  at  $7.48  per  hour,  '80, 
2070.    Failure  of  Larkin  &  Patrick,  '81,  2264. 

1881.  C.  S.  Barker,  for  dredging  in  Saint  Mary's  River,  at  15^  cents  per  cubic  yard ; 
C.  S.  Barker,  for  rock  removal,  at  $1.80  per  cubic  yard,  and  revetment  constmc- 
tion,  at  12  cents  per  cubic  foot.,  in  the  canal,  '81, 2266. 

1883.  J.  Hickler,  for  dredging  on  Middle  Neebish,  at  72  cents  per  cubic  yard,  '83, 
1838. 

1884.  J.  Hickler,  for  dredging  on  Middle  Neebish,  at  58  cents  per  cubic  yard,  ^85, 
2098. 

1885.  Hickler  &  Green,  for  dredging  on  Middle  Neebish,  at  89  cents  per  cubic  yard, 
'85,  2098. 

1886.  Hickler  &  Green,  for  hire  of  dredge  on  canal  enlargement ;  *C.  E.  Mitchell, 
for  construction  of  crib-piers;  Darcharme,  Fletcher  d^,  Co.,  for  iron,  '87,  2216, 
2218;  Hickler  &  Green,  for  dredging,  at  $1.95  per  cubic  yard,  on  Neebish 
Rapids,  '87,  2239,  2246. 

1887.  Carkin,  Stickney  &,  Cram,  for  hire  of  dredge  on  canal  enlargement,  '87, 2216, 
2218. 

Engineers* 
Chief  of  Enoinebrs. 
Reports, '80, 222, 223 ;  '81,301,302;  '82,295,296;  '83,299,300;  '84,301,302,303; 
'85,  325,  326,  332,  2105 ;  %6, 318,  319 ;  '87,  286, 287. 
Enginsers  in  Charge. 
Lieut.  Col.  Q.  Weitzel,  1873-'83.    Reports,  '80,  2067,  2071;  '81,  2263,  2267;  '82, 
2341,  2355,  2358. 

^Theactof  iLnfcnst  2,  1882,  providnd  for  the  application  of  $65,000  (baUnoeuf  tolls  offerod  by  Stato 
of  Miohigan)  to  oouvert  old  louk  into  dry-dock,  m,  388. 
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8AIIVT  MART'S  RIVER  AND  SAINT  MAR¥'S  FALLS  CANAL, 

mCH. — Continaed. 

E  nff  i  neers— Con  tinned. 

Maj.  F.  U.  Farqnhar^  1883.    '83,  ie:«>. 

Capt.  D.  W.  Lockwood,  1883.    '83, 1»35. 

Lient.  CoL  O.  M.  Poe,  1883-'—.    Reports,  '83, 1836 ;  '84. 2004, 2016, 2030, 2111 ;  '85, 

2098, 2104, 2108, 2124, 2186 :  '86, 1777, 1783, 178i),  1809, 1823;  '87, 2214, 2220, 2227, 

2238. 

AfiAISTAlVTS 

A.  Noble. '  Reports,  '80, 2070, 2071 ;  '81, 2266 ;  '82, 2343. 
£.  8.  Wheeler.    Reports,  '84, 2005, 2018 ;  '85, 2102, 2110. 
Leirislatioii. 

Aots  of  State  of  Michigan  transferring  control  of  canal  to  the  United  States,  '81, 2267. 

State  aid  for  constmction  of  canal,  ^2, 2360 ;  '86, 1792. 

Relating  to  operation  of  canal,  '80, 278. 

Relating  to  use  of  old  lock  as  dryndock, '82, 388. 

Relating  to  transfer  of  old  canal,  '80,  278. 
Operations. 

1879-'80.  By  hired  labor  and  purchase  in  open  market  and  also  by  contract,  work 
was  in  progress  on  the  locks  and  on  the  excavation  of  material  over  shallow 
areas  in  the  canal,  '80,  2070.  Under  contracts  the  excayation  of  five  shoals 
was  in  progress  in  Saint  Mary's  River,  '80, 2071. 

1880-^81.  Progress  on  canal  constnictiou,  '81, 2267.  Dredging  and  removal  of  bowl- 
ders from  sboals  in  Saint  Mary's  River,  '81,  2267.  Canal  transferred  to  the 
United  States,  '84, 2030.    Operation  of  canal  by  United  States,  '81, 2267. 

1881-'82.  Progress  on  canal  construction,  '82,  2343.  Dredging  and  rock  removal 
from  East  Neebish,  '82,  2344.  Tests  of  cement,  '82,  2345.  Operation  of  canal 
by  United  States,  '82, 2355. 

1882-'83.  Extension  of  lock  bnlkheads  and  construction  of  slope  wall  at  locks;  re- 
moval of  10,912  cnbic  yards  ixom  channel  approaching  lock  and  14,361  cubic 
yards  from  west  channel  of  East  Neebish,  '83,  1839.  Formation  of  a  17-foot 
dredged  channel  through  Lake  George,  '83,  1840.  Operations  of  canal  by 
United  States,  '83,  1846. 

1883-^84.  Repairs  at  looks  and  improvement  of  gronnds,  '84,  2014,  2017.  118,180 
cnbic  yards  dredged  fh>m  Middle  Neebish,  '84,  301,  2006 ;  '86, 1806.  Opera- 
tions of  canal  by  United  SUtes,  '84,  2016. 

1884-'85.  135,664  cubic  yards  dredged  firom  Middle  Neebish,  '85,  2098,  2102 ;  '86, 
1805.    Operations  of  canal  by  United  States,  '85,  2108,  2111. 

1885-'86.  90,280  cubic  yards  removed  from  Middle  Neebish,  '86, 1779,  1805.  Opera- 
tions of  canal  by  United  States,  '86,  1783,  1791,  1809.  History  of  operations, 
'82,  2358;  '86.  1779. 

1886-^87.  Canal  enlargement  coounenced ;  15,700  cnbic  yards  material  removed  bv 
dredging ;  operations  of  drilling  scow,  '87,  2116.    Operation  and  care  of  canal, 
'87,  22:^.    10,863  cnbic  yards  removed' from  Neebish  Rapids,  '87,  223^2241. 
Physical  Characteristics. 

Stages  of  water  and  rainfall  records,  '82,  2344;  '83,  1840;  '84,  2016, 

Description  of  Saint  Mary's  River,  '82,  2358. 

Description  of  bench-marks,  '84,  2008 ;  '87,  2242. 

Water-level  observations,  '87,  2217,  2242. 
Private  and  Corporate  Woric. 

Description  of  canalbnilt  by  the  State,  '82,  2360 ;  '86,  1792. 
Projects. 

In  1852  a  grant  of  750,000  acres  of  public  land  was  made  i-o  the  State  of  Michigan 
for  the  construction  of  the  canal.  The  grant  was  transferred  to  a  company 
who  completed  the  canal  and  turned  it  over  to  the  State  in  1856,  at  a  cost  of 
1999,802.46..  The  canal  as  thus  built  was  100  feet  wide  and  12  feet  deep,  pro- 
vided with  2  locks  350  feet  long  and  70  feet  wide,  with  lifts  of  9  feet,  '66,  iv, 
66;  '70, 160;  '77,922;  '86, 1792. 

Previous  to  1»70  $210,692  was  appropriated  by  Congress  and  applied  to  the  improve- 
ment of  the  channel  of  the  river  through  Lake  George  and  the  west  channel  of 
East  Neebish,  '82,  2361 ;  '86,  1793. 

In  1869  the  State  of  Michigan  provided  for  the  futnro  transfer  of  the  canal  to  the 
United  States,  '69,  106 ;  '70,  163. 

In  1870  Congress  made  the  lirst  appropriation  for  the  enlargement  of  the  canal  to 
a  width  of  100  to  500  feet,  with  a  depth  of  16  feet,  toxother  with  the  construc- 
tion of  a  new  lock  515  feet  long,  80  feet  wide,  and  18  feet  lift,  at  an  estimated 
cost  of  $2,460,000,  '70.  160;  '71,  163;  '77,  922 ;  '79,  1644 ;  '82,  2361 ;  '86, 1795. 

In  1881  the  canal  was  transferred  to  the  United  States  by  the  State  of  Michigan, 
'84,2030. 
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niCH.— Coatiuued« 

Projects— Continued. 

The  canal  enlai^emeut  was  completed  in  1883,  at  a  cost  of  $2,171,000,  '82,  2^4*2; 
'86,  178:J,  IftUl,  1806. 

Id  If^  Col.  Weitzel  pro}>oi)ed  the  further  iniprovemeut  of  the  cfaaanels  of  Saint 
Mary's  River,  except  tbrough  East  Neebish,  so  as  to  obtain  a  chauoel  300  feet 
wide  and  16  feet  de^p,  at  an  catiiuat^rd  cost  of  $225,000,  '80,  2074. 

Id  1882  Col.  Weitzel  proposed  tbe  formation  of  a  ch:iunel  300  feet  wide  and  17 feet 
deep  passing  tbrou^li  Sugar  Island  Ritpids  and  Hay  LakcrejoiniDf;  the  Ameri- 
can channel  via  Middle  Neebish.  Estimated  cost,  $2,127,292,  '82,  2367;  ^ 
18%;  '84,  2004,  2016;  '86,  1802,  1805. 

Id  1885  the  proposed  depth  was  increased  to  20  feet  and  the  eBtimated  costt' 
$2,659,115,  '85,  2100;  '86,  1778;  '87,  22a^,  2^45. 

By  Lieutu  Col.  Poe,  1884,  for  a  new  lock  70  feet  wide,  700  ffeet  lone,  with  21  f«\ 
depth,  built  upon  the  site  of  the  old  locks,  with  a  deepening  of  the  canal  above 
and  below  tbe  lock.  Estimated  cost,  $1,609,085,  '84,  2012.  lucreased  in  l^v 
to  $1,750,000,  '85,  2105.     Kevised  in  18«6  to  $2.i'>52,176,  '86,  1785. 

By  Lieut.  Col.  Poe,  1884,  l«)r  a  dry-<iock  3:«)  feet  lonj?  and  18  feet  deep,  located  neai 
east  en(\  of  area  transferred  from  Fort  Brady  military  reservatioa.  Estiuiat^J 
cost,  $323,h72,  '84,  2033;  '85.  2125. 

Objections  against  use  of  old  locks  for  dry-dock,  '84,  2030;  '85,  2115, 

History  of  past  operations,  '86,  1792. 

In  18^  Col.  Poe  revist^d  the  plan  and  estimates  of  1881  for  the  canal  eulargeroent, 
wherein  the  propose4l  ne.w  lock  was  increased  to  800  feet  between  the  gat««. 
lOU  leet  wide  i  broughout,  with  21  feet  of  water  on  water-sills.  Estimated  cost, 
$4,738,865,  '87,  2215,  2217,  2220,  2223. 

Surveys^ 

Of  navigable  channels  of  Saint  Mary's  River  ordered  by  act  of  March  3,  1879,  '80, 

223.     Made  under  direction  of  Col.  Weitzel,  '80,  2071. 
Between  Middle  Neebish  and  Sugar  Island,  1882,  '83,  18;{6;  '84,  2005. 
Report  of  Lieut.  Col.  Poe  u^iou  use  of  old  locks  at  Saiut  Mary's  Falls  Canal  as  a 

dry-dock,  '85,  2186. 
Maps. 
Of  canal,  '80,  20(>8;  '81,  22b7;  '82,  2342. 
Of  Middle  Neebish,  '84, 2006. 
Of  Hay  Lake  Channel,  '87,  2241. 


SAINT  SllflOIf'S  SOlJIfB,  GA«— CoKNBCTioN  withCumberia]^dS0I7NP. 

(See  Cumberland  Sound,  Ga.) 


SAfiEm  HARBOB,  MASS.— ExAHnNAHON  for  jsttt  at. 

(Continued  from  Vol.  I,  p.  493.) 

A  pproprlntioriis. 

le7:l-'79 $25,000. 

Enylncers. 

ClIIKF   OF   EN<iINl^.ER8. 

Report,  '85,  06. 
Encixkkk  in  Cuakgk. 
Maj.  C.  W.  Raymond.    Report,  '85,  537. 

Plans. 

In  1884  Maj.  Raymond  did  not  consider  that  the  harbor  would  be  iraproyed  by  tlic 
Jetty  proposed,  '85,  538. 

Snrvefs. 

Examination  ordered  by  act  of  July  5,  1884.    Made  under  direction  of  Msj.  R&r 
mottd,  '85,  537. 
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SAliBlli  BIVfiR,  nr.  J.—lMPKOVEMBNT  OF. 

(Gontiuaed  from  Vol.  I,  p.  494.) 

AppropriatiOBS* 

l»71-»79 17,000 

1880 3, 000,/8O,  693. 

1881 3, 000, '81,  792. 

1882 1,500,^82,776. 

Total .1 14,500 

Statement  of  appTopriatioae,  ^87,  812? 
Contracts. 

Iri79.  American  Dredging  Company,  for  dredging,  at  35  cents  per  cubic  yard,  '80, 593. 

1880.  American  Dredgi ug  Company,  for  dredging,  at  40  cents  per  cnbic  yard,  '81, 792. 

1881 .  American  Dredging  Company,  tor  dredging,  at  30  cents  per  cubic  yard,  '82, 777. 
Engineers. 

CHIBF  of  £l!rGINXEB$..  .       » 

Reports,  '80,  96;  '81,  125,  129:  '82,  123,  126;  '83,  123;  '84,  132;  '85, 124,  127; 
'86,  122 ;  '87,  84. 
Ekqinbers  in  Charge. 
Col.  J.  N.  Macomb,  1877-'62.    Reports,  '80,  592 ;  '81,  791. 
Capt.  W.  Ludlow,  18®-'83.    Report,  '82,  775,  814. 
Lieut.  Col.  G.  Weitzel,  l883-'84.    Report,  *d3,  631. 
Maj.  W.  H.  Heuer,  1884-»85.    Report,  '84.  8;J2. 

Lieut.  Col.  H.  M.  Robert,  1885-'—.    Reports,  '85,  852,  861 ;  '86,  840 ;  '87, 811. 
Assistants. 
J.  J.  Lee.    Report,  '83,  632. 
A.  Stierle.    Report,  '84,  833. 
Operations. 
1879-'t^.  6,0:i4  cubic  yards  material  dredged  from  the  bar  at  river  moutb,  '80,  593. 
1880-'81.  Dredging  continued  in  increasing  width  of  cut  at  bar,  '81,  791. 
1881-'d2.  Chanoel  60  feet  wide  and  from  6  to  7  feet  deep  dredged  from  head  of  canal 

to  above  the  landing,  '82,  776. 
l88S^-'d7.  No  operations,  %3,  631;  '84,  832;  '85,  853;  '86,  846;  '87,  811. 
Projects. 
Between  1871  and  1881  $10,000  was  applied  toward  the  formation  of  a  channel  8 
feet  deep  at  mean  low  wat«r  through  the  bar  obstructing  the  mouth  of  the 
river,  '71,  695;  '78,  442;  '79,  413;  '80,  593;  '81,  791. 
In  1881  operations  were  transferred  to  the  formation  of  a  channel  60  feet  wide  and 
6  feet  deep  at  low  water  through  the  shoals  above  the  head  of  the  canal,  '81, 
791 ;  '87,  84. 
SurveT8« 
Examination  ordered  by  act  of  March  3, 1882.    Made  under  direction  of  Capt.  Lud- 
low, '82,  814. 
Examination  of  mouth  ordered  by  act  of  July  5, 1884.     Made,  1884,  uuder  direction 
of  M^.  W.  H.  Heoer,  '85,  860. 


SAfilNE  BITCR9  ABK.— Improvembnt  op. 

(Continued  from  Vol.  I,  p.  495. ) 

A  ppropriations. 

1880 $7, 500, '80. 1326. 

1881 5, 000, '81, 1515. 

1882 4, 000, '82, 1586. 

1884 5, 000, '85, 1590. 

Total 21,500 

Commerce* 

Commerce  iuflaeuced  by  inprovomeut,  '80,  1326. 

Commerce  docs  not  justify  further  appropriations,  '84,  1404 ;  '86,  1388 ;  '87,  1506, 
1546. 
Engineers* 
CuiBF  OF  Engineers.  ^ 

Reports, '80, 156 ;  '8X.218;  '82,216;  '83,224;  '84,231;  '85,250;  '86,243;  '87, 
204,  210. 
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SAIilNE  BIVEB,  ABK.— Contuaed. 

m 

Engineers — Continaed, 
Knginkekb  in  Charge. 

Maj.  W.  H.  H.  Benyaurtl,  1878-'81.    Eeporto,  W),  1325;  '81,  1435. 

Capt.  T.  H.  Handbory,  l«8l-'84.     Reporte,  '81,  1515;  '82,  1585;  '83,  1174. 

Maj.  M.  B.  Adams,  lB84-'d5.    Report,  '84,  1404. 

Capt.  H.  8.  Taber,  1&8&-'— .    Reports,  '85,  1598 ;  '86, 1387 ;  '87,  1505,  1546. 
Assistant. 

K.  C.  Wiley.    Report,  '85,  1509. 
Operations. 
l?!^80-'Hi.  improvemeDt  of  river  began  by  removal  of  Icm  and  snags,  '81,  1435. 
18til-'8'2.  466  snags,  1,300  logs,  and  5,633  trees  removed. '82, 1585. 
1882-'8;).  3,772  trees,  554  snags,  a  dam,  a  raft,  and  drift-piles  removed,  '83,  IITK. 
1883-'rt4.  No  operations,  '84,  1404. 

1884-'85.  1,200  snags,  3,985  trees,  and  1,463  logs  removed  from  channel,  '85,  15S&. 
188&-'87.  No  operations,  '86,  l'S88 ;  '87,  1506. 

In  1887  it  was  considered  that  the  existing  commerce  of  the  river  did  not  josiifr 
further  expenditures,  '87,  1506,  1546. 

Projects. 

By  Maj.  Benyanrd,  1879,  lor  improvement  of  river  as  high  as  practicable  or  as  will 
be  warranted  by  commerce,  by  removal  of  snags,  G>gs,  trees,  and  similar  ob- 
strnctions.    Estimated  cost,  $30,151,  '79,  1006;  W>,  13S&5. 

Further  appropriations  not  reconunended,  '86,  1388;  '87, 1547. 
Snrve^s. 

Examination  ordered  by  act  of  August  5, 1886.  Made,  1887,  under  direction  of  Capt. 
Taber,  '87, 1546.  Capt.  Taber  reports  farther  survey  or  improvement  as  un- 
necessary, '87, 1546. 


SAI^HJBHATCHIE  BITER,  8.  G.—Impbovkmsnt  or. 

Appropriations* 

16S2 $5, 000, '83,  891. 

1884 3, 000, '84,  1096. 

1886 2, 000, '86,  1086. 

1888 3,000,actof  August  11, 1888. 


Value  of  timber  shipment,  '84,  1096. 
EniTineers. 

Chief  of  Engikbbrs. 

Reports,  '80, 132;  '81i  179;  '83, 174;  '84,  181;  '85,  182;  '86,  180;  '87,  144. 
Engineer  in  Charqb. 
Col.  Q.  A.  Gillmore,  1880-'—.    Reports,  '81,  1143;  '83,  890;  '84, 1094;  '85, 1192; 
'86,  1084;  '87,1146. 
Assistants, 
Capt.  J.  C.  Post.    Report,  '81, 1146. 
Capt.  T.  N.  Bailey.    Reports,  '83,  891 ;  '84,  1097. 
Lieut.  F.  V.  Abbot.    Reports,  '85,  1195 ;  '87,  1 148. 
Operations. . 
1883-'84.  1,810  snags,  roots,  trees,  and  similar  obstructions  removed  from  channel, 

'84,  1095. 
1884-'85.  9,490  snags,  stumps,  and  overhanging  trees  removed,  100  outlets  closed 

and  two  shoals  removed,  '85, 1194. 
1885-^86.  No  operations,  '86,  1085. 

1886-87.  600  overhanging' trees  removed,  one  dam  built  to  remove  local  shoal,  and 
)id  outleti)  clo&ed,  '87.  1147,  1149. 
Physieai  Ciiaracteristlcs. 

Description,  '81,  1143. 
Projects. 
By  Col.  Gillmore,  1880,  for  improvement  of  the  river  by  removal  of  pile  obstruc- 
tions at  Hickory  Hill  and  removal  of  logs  and  shoals  for  a  distance  of  65  miles 
to  render  the  river  navigable  for  rafts  and  flat-boats.    Estimated  cost,  |tl8,000, 
'81,  1144;  '87,  1146. 
Surveys* 
Exuiuination  ordered  by  act  of  June  14, 1880.    Made,  1880,  under  direction  of  Lieut. 
Col.  Gillmore,  '81,  1143. 
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SAIiinOJV  BITEB,  N.  ¥•,  BEf.OW  FORT  COTINGTON,  N.  T.— 

Survey  of. 

JEnyineers. 

Chief  of  Engineebs. 

Report,  '85,  352. 
Engineer  in  Charge. 

Lieut.  CoL  H.  M.  Robert.    Report,  '85,  2286. 
Assistant. 
L.  Y.  Schermerhorn.    Report,  '85,  2289. 
Physical  Characteristics. 
Description  of  locality,  '85,  2287. 
Character  of  river-bed,  '85,  2289. 
Plans. 
By  Lieut.  Col.  Robert,  1884,  for  the  formation  of  a  dredged  channel  75  feet  wide 
and  12  feet  deep,  from  Salmon  street  in  Fo  t  Covin^n  to  the  United  States 
boundary  line.    Estimated  cost,  $40, 000,  '85,  2288,  2290. 
Sarveys. 
Ordered  by  act  of  July  5, 1884.    Made  under  direction  of  Lieut.  Col.  Robert',  '85, 

2286. 
Maps. 
Below  Fort  Covington,  '85,  2290. 


SAIiRION    BITER,   IV.   T.— Examination    for    harbor    of    refuge    at 

MOUTH  OF. 

(Continued  from  Vol.  I,  p.  495.) 

Engineers. 

Chief  of  Engineers. 

Report,  '85,  352. 
Engineer  in  Charge. 
Lieut.  Col.  H.  M.  Robert.    Report,  '85,  2291. 
Plans. 
In    885,  Lieut.  Col.  Robert  considered  that  the  demands  of  commerce  would  not  jus- 
tify the  necessary  expenditure  to  construct  a  harbor  of  refuge  tbereat,  nor 
that  the  locality  was  worthy  of  improvement,  '85,  2292. 
Surveys* 
History  of  previous  surveys,  '85,  2291. 

Examination  ordered  by  act  of  July  5, 1884.    Made  under  direction  of  Lieut.  Col. 
Robert,  '85,  2291. 


• 


9AI.T  BITER,  KT. 

Examination  ordered  by  act  of  August  5, 1888,  '87,  249. 


SAN  ANTONIO  CBEEK,  CAL.    (See  Oakland  Harbor,  Cal.) 


SAN  CABIiOS  BAT,  FliA.    (See  Charlotte  Harbor,  Fla.) 


SAND  BEACH,  liAKE   HVBON— Harbor  of    refuge  at,  construc- 
tion OF. 

(Continued  from  Vol.  I,  p.  248.) 
Appropriations. 

1871-79 $700,000 

1880 - 75, 000, '80,  2075/ 
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SAIVH  B£A€H,  LAKE  HUBOlY-ContiaiMd. 

A  ppropHationft— Coutinned . 

frtril $50,000.  '81,  2272. 

18-2 75. 000, '82,  2370. 

1884 75.000, '84,  2048. 

1886 75, 000, '86, 1833, 

ToUl 1,050,000 

1888 70,000,  act  of  Angust  11, 1888. 

List  of  appropriations  previous  to  1880,  '81,  2272. 

Commerce* 

Statement  of  vessels  seeking  refuge  at  harbor  from  1877  to  1886,  iaclusive,  '87,  ^SL 

Contracts. 

188U.  J.  W.  McGinn,  for  timber,  '80,  2076.  H.  T.  Stock,  furnishing  dredge,  r^ 
per  hour,  -80, 2076.  Ducharme,  Fletcher  &  Co.,  for  iron,  at  4^  cents  per  pom^ 
'80,  2076. 

1881.  C.  F.  Dunbar,  for  furnishing  dredge,  tog,  and  scows,  at  |7.50  per  boor,  ^81, 
2272. 

1882.  T.  M.  Hubbell,  for  use  of  tug,  '82,  2370.  J.  Van  Buskirk,  for  timb«r.  '83, 
1871.  J.  Stover,  for  iron,  at  3  cents  per  poand,  '83,  1872.  J.  Hickler,  for  hirr 
of  dredge,  tug,  and  two  scows,  '83,  1872. 

1883.  Blanchard  &  McAlpine,  for  use  of  tug,  '83, 1872. 

1^84.  Brooks,  Joslyu  &  Co.,  for  timber  and  plank,  '85, 2151.  G.  Talbot,  for  famish- 
ing a  dredge,  a  tug,  and  two  dump  sjowh,  '85,  2151.  C.  Currie,  for  furnishing 
tug,  '85, 2151.    W.  H.  McCurdy  &  Co.,  for  iron,  '85, 2151. 

1885.  I.  P.  Donaldson,  for  paints  and  oils,  '85,  2157. 

1886.  Brooks  &,  Joslyu,  for  timber,  '86,  18;i0.  H.  D.  Edwards,  for  supplies^  '86, 
1833.  J.  Jenks  £  Co.,  for  supplies,  '86,  1834.  D.  Bell,  for  Bt«am-Iaunch  con- 
struction, at  $5,250,  '86, 1837.  H.  Howard  &  Co.,  for  furnishing  timber  and 
iron,  '87, 2*-^58. 

18^7.  Brooks,  Joslyu  &>  Co.,  for  timber;   Ducharme,  Fletcher  &  Co.,  for  iron; 
McNeil  is  &,  Johnson,  for  stone,  '76,  2257. 
Eiaffineers. 
Chief  of  Engineers. 
Keport8,'80,222;  '81,  302;  '82,296;  '83,  303;  '84,  305;  '85,328;  '86,  322;  BT, 
290,291. 

EXGINEERB  IN  CHARGE. 

Maj.  G.  Weitzel,  1873-'83.    Reports,  '80,  2074;  '81,  2270;  '82,  2369. 
Lieut.  Col.  O.  M.  Poe,  1883-'—.    ReporU,  '83,  1870;  '84,  2046;  '85,  2151;  'd€, 
18*^,  1836 ;  '87,  2256, 2261. 
Assistant. 
C.P.  Gilbert.    Reports,  '80,  2076;  '81,  2273;  '82,  2370;  '83, 187^;  '84,  2048. 
OperaUovs. 
1879-80.  585  linear  feet  crib- work  placed  in  extension  of  lake  arm  of  breakwater; 

650  linear  feet  superstructure  built  and  filled,  '80,  2074,  2075. 
18^S0-'81.  585  linear  feet  supeVstmcturo  built ;  580  linear  feet  crib- work  sunk  in  ex- 
tension of  lake  arm  of  breakwater,  '81,  2*271. 
1881-*82.  520  linear  feet  crib- work  added  to  lake  arm  of  breakwater,  '82,  2369. 
18d2-'83.  520  linear  feet  crib-work  added  to  south  arm  of  breakwater,  '83,  1870. 
1683-'84.  2,755  linear  feet  crib-work  placed  in  breakwater;  49,039  cubic  yards  ma- 
terial dredged,  '84,  2046. 
1884-'85.  1,075  linear  feet  superstructure  built,  27,740  cubic  yards  material  dredged, 

and  260  linear  feet  face-wall  built,  *85,  2152. 
1885-80.  Extensive  repair  and  recoustructiou  work  done  on  piers  damaged  by 
storm,  '86,  1827.    Construction  of  steam-launch  commenced  under  contract, 
'86,  1829,  18:56. 
1886-'87.  Extensive  repairs  to  cribs  in  progress,  '87,  2256.    Completion  of  steam- 
launch  ufe  a  cost  of  $5,901,  '87,  2261. 
Projects. 
liy  Board  of  Engineers,  1871,  for  harbor  of  refuge  formed  by  a  breakwater,  com- 
posed of  a  sea  and  shoru  arm  of  an  aggregate  length  of  7,000  feet,  and  con- 
sisting of  timber  crib- work  with  stoue  filling,  inclosing  an  area  which  is  to 
be  deepened  by  dredging  where  necessary.     Cost  estimated  bv  Board  at 
$1,452,550,  '73,  294 ;  '77,  927 ;  '85,  2156. 
lu  1877,  nuder  the  experience  of  work  already  done,  Maj.  Weitzel  considered  that 
the  i»roject  might  be  accomplished  for  $855,000,  '77,  927;  '86,  1832;  '87,  2258. 
In  1887,  after  the  appropriation  of  ^1,050,000,  it  was  estiaiated  that  $130,000  would 
be  required  t.o  complete  tho  project,  inclusive  of  repairs,  '87,  2257,  2258. 
Surr-eys. 
AIaps. 
'82,"  2372;  '84,  2048;' '85,  2156;  '86,  1830.  . 


\ 


RIVERS  AND  iIaRBORS.  475 

SAN  DIEGO  HARBOR,  CAL.«— Impbovkmutt  of. 

(Continued  from  Vol.  I,  p.  496.) 
Appropriations* 

lH52-'79 |in,OOD 

1886.  Survey  of  San  Diego,  Newport,  and  San  Lais 

Obispo  harbors 5,600/87,2433. 

lft8S 1, 000,  act  of  August  U,  1888. 

Engrineers. 

Chief  op  ENGnrsxRS. 

Reports,  '80,  236;  '81,  324;  '82,  318,  '83,  330;  '84,334;  '85,  360;  '86,  353:  '87, 
320. 
Enoinbers  in  Charge. 

Col.  C.  S.  Stewart,  1675-'87.    Reporto,  '80,  2247;  '81, 2525 ;  '82, 2641 ;  '83, 1995 ; 

'84.  2213 ;  '85, 2:^49 ;  '86, 1917. 
Maj.  W.  H.  H.  Benyaurd,  1887-'—.    Report,  '87,  2431. 
Operations. 

1879>'d0.  Repairs  to  levee  embankments,  '80,  2247. 
lHdO-*81.  Repairs  to  levee  embankments,  '81,  2525. 
ie8l-'82.  Repairs  to  levee  embankments,  '82, 2641. 
1882-83.  Repairs  to  levee  embankments,  '83,  1995. 
I88:{-'84.  Repairs  to  levee  embankments,  '84,  2213. 
1884-'8r).  Repairs  to  levee  embankments,  '85,  2349. 
18e5-W.  No  repairs,  '86,  1917  ;  '87,  2431. 
Projects. 
Thu  project  of  1875  proposed  the  improvemeut  of  San  Diego  Harbor  by  changing 
the  river  back  into  one  of  its  former  outlets  in  False  Bay  by  cutting  a  new 
channel  and' closing  the  old  one  by  an  embankment,  '76,  ii,  632.    The  project 
was  completed  in  1877,  '77,  999.    Subsequent  operations  confined  to  repairs  to 
embankments,  '86,  1917  ;  '87,  2431. 


SANOIFSKY  CITY  HARBOR,  OHH^-Improybmbnt  of. 

(Continued  from  Vol.  I,  p.  497.) 
Appropriations. 

182&-'79 1222,980 

1880 12, 500, '80,  2111. 

1881 10, 000, '81,  2295. 

1882 10,000,  '82,  2391. 

1884 •20, 000, '84,  2090. 

1886 5,000,  '86, 1857. 

Total 280,480 

1888 40,000,  act  of  August  11, 1888. 

CoDuneree. 

Commercial  statistics,  '87,  2340. 
Contracts* 

1879.  J.  C.  &,  J.  H.  Davis,  for  dredging,  at  12  cents  per  cubic  yard,  '80,  2111. 

1880.  W.  Richardson,  for  dredging,  at  20  cents  per  cubic  yard,  '81,  2295. 

1881.  W.  Richardson,  for  dredging,  at  16  cents  per  cubic  yard,  '81,  2295. 

1882.  W.  Richardson,  for  dredging,  at  12  cents  per  cubic  yard,  '83,  181K). 
1884.  Stang  &  Gillmore,  for  dredging,  at  17^  cents  per  cubic  yard,  '85,  2218. 

188G.  Carkin,  Stickney  &  Cram,  for  dredging,  at  15  cents  per  cubic  yard,  '87,  2.303. 

Engineers* 

Chief  of  Engineers. 
Reiiorts,-80,224;  '81,306;  '82,  300;  '83,  308;  '84,  311;  '85,  335;  '86,  330;  '87, 
297,  303. 
Engineers  in  Charge. 
Maj.  J.  M.  Wilson,  1878-'83.    Roports,  '80,  2105  ;  '81,  2^-'93;  '82,  2:m. 
Maj.  L.  C.  Overman,  1883-'—.    Reports,  '83,  1894;  '84,  2088;  '85,  2216;  '86, 
1855 ;  '87,  2302,  2335. 

*8ee  act  of  Angaat  6, 1886 ;  'd6,  447. 


476  INDEX.  OF 

SAIVDIJSKT  CITY  HARBOR,  OHIO-Contmaed. 
Operations. 

HiHtory  of  tho  work,  '80,  210^. 

1879-^80.  80,861  cubic  yaraa  material  dredged  from  channel  and  oater  bar,  'SO.  2109. 

1880-'81.  48,656  cubic  yards  material  dredged  from  channel  on  the  ''Clock"  acd 

''Middle''  ranges,  '81.  22SM. 
1881-82.  49,934  cubic  yards  material  dredged  within  the  bay  and  finm  chano^i 

through  outer  liar,  '82,  2390. 
1882-'83.  60,000  cubic  yards  material  dredged  fh>m  channel  parallel  to  exty  docks 

and  the  ''  Clock  "  Range,  '83,  1895. 
188.V84.  10,000  cubic  yards  material  dredged  from  the  outer  bar,  '84,  2069. 
1884-'c5.  51,941  cubic  yards  material  dredged  from  channel  through  the  bar^  85^ 

2217. 
1885-'86.  No  operations  for  lack  of  funds,  '86, 1866. 
1886-'87.  Dredging  in  progress,  '87,  2302. 
Plans. 
liv  Maj.  Wilson,  1882,  for  increasing  the  channel  depth  to  16  feet,  at  an  aatimai^i 

cost  of  $61,000,  '82,  2390 ;  '87,  2337. 
By  Maj.  Overman,  1887,  for  increasing  channel  depth  to  17  feet^  at  an  eetimated 

cost  of  $111,000,  '87,  2337. 
By  Mi^|.  Overman,  1887,  for  the  formation  of  a  straight  channel  by  dredging  from 

the  north  end  of  Cedar  Point  to  the  east  end  of  the  existing  channel  in  frmi 

of  the  city,  the  channel  to.be  200  feet  wide  and  17  feet  deep.    Estimated  eust. 

$96,712,  '87,  2337,  2339. 
Projects. 
From  1844  to  1879,  inclusive^  $222,580  was  appropriated  and  expended  on  the  pro- 
tection of  Peninsula  Point  and  in  dredging  on  the  outer  and  inner  bars,  'SO, 

2105-2109 ;  '87,  2305.    . 
HiHtory  of  operations  and  projects  prior  to  1880,  '80,  2105. 
By  Lieut.  Col.  N.  Michler,  1877,  extended  as  to  limits  of  channel  by  Mi^.  WiWc. 

1880,  provides  for  excavation  of  a  channel  200  feet  wide  and  15  feet  det  p 

through  the  outer  bar  and  in  the  bay  up  to  within  50  feet  of  the  dock- line,  and 

then,  parallel  to  the  docks,  with  a  widtn  of  100  feet  and  a  depth  of  15  leet,  '80. 

2110;  '87,2302,2336. 
From  1880  to  1886,  inclusive,  $67,500  was  appropriated  and  applied  upon  the  project 

of  1880.    In  1887  $61,000  was  estimated  as  required  for  completion  of  entire 

project,  '87,  2305. 
Surveys. 
Of  harbor  made,  1879,  '80, 2109. 
Survey  ordered  by  act  of  August  5, 1886,  from  north  end  of  Cedar  Point  to  east  end 

of  existing  channeL    Made  under  direction  of  Maj.  Overman,  '87,  2336. 


SANDirSKY  Bl VER,  OHIO— Improvsmsnt  of. 

(Continued  from  Vol.  I,  p.  499.) 
Appropriations. 

r867-'79 $30,000 

1880 10,000, '80,  2114. 

1881 7, 500, '81,  2298. 

1882 4,000,  '82,  2392. 

Total 51,500 

Contracts. 

1880.  W.  Richardson,  for  dredging,  at  19  cents  per  cubic  yard,  '81,  2299. 

1881.  W.  Richardson,  for  dredging,  at  17  cents  per  cubic  yard,  '81,  2299. 

1882.  L.  P.  Sl  J.  A.  Smith,  for  dredging,  at  12  cents  per  cubic  yard,  '83,  1898. 
Engineers. 

Chief  or  Engineers. 
Reports,  '80,  225 :  '81,  307.  314 ;  '82,  301 :  '83,  309 ;  '84, 312 ;  '85, 337 ;  '86, 331  ; 
'87,  298. 
Engineers  in  Charge. 
Maj.  J.  M.  Wilson,  1880-'83.    Reports,  '80, 2112,  2114 ;  '81,  2296,  2299 ;  '82,  2391. 
Maj.  L.  C.  Overman,  1883-'--.    Beporto,  '83, 1897 ;  '84, 2091 ;  '85, 2218 ;  '86, 1857 ; 
'87,  230G. 


BITERS  AND  HARBOBS.  477 

SAM BVSKT  BITER,  OHIO-Continned. 

Operations. 

History  of  the  work,  '80,  3112. 

18B0-'81.  44,976  oabic  ywrds  material  dredged  from  the  varioaa  bars,  '81,  2297. 

1881-'^.  38,000  cabio  yards  material  dredged  from  chaanel  through  outer  bar,  *82, 
2^)92. 

lS82-'8:{.  25,000  cabio  yards  material  dredged  from  channel  in  the  bay,  '83, 1897. 

188:^-'d7.  No  operations,  '84,  2091 ;  '85,  2219 ;  '86,  1857  j  '87,  2:306. 
Physical  Characteristics. 

DeHcnption  of  river  and  its  obstructions,  '81,  2300. 
Projects. 

From  1867  to  1872,  inclasive,  $30,000  was  appropriated  and  expended  in  formation 
of  a  dredged  channel  through  the  bars  below  Fremont,  '80,  2112. 

Hy  Maj.  Wilson,  1880,  for  improvement  of  river,  by  excavation  of  a  channel  100  feet 
in  width  and  9  feet  in  depth  through  the  various  bars  between  the  city  of  Fre- 
mont and  the  9-foot  curve  in  Sandusky  Bay.    Estimated  cost,  $44,000,  '81, 2297, 
2298 ;  '87,  2306. 
Surveys. 

Of  river  near  Fremont  ordered  by  act  of  Jane  14«  1880.    BCade,  1880,  andor  direction 
of  MaJ.  Wilson,  '81,  2299. 


8AIVDT  BAY  (Bociiport),  MASS.— Harbor  of  rbvugx  at. 

Appropriations. 

1829^'47 $69,232.67. 

1884 100.000,  '85, 521. 

1886 100, 000, '86, 583. 

1888 100,000,  actofAagastll,  1888. 

Commerce. 

Necessity  for  harbor  of  refuge,  '84, 571, 578 ;  '85,  525. 
Advantages  of  Sandy  Bay  as  a  harbor  of  reftige,  '85, 529. 
Anchorage  capacity  of  harbor,  '84, 579 ;  '85,  ^1. 
Requirements  of  a  harbor  of  refuge,  '85, 523. 
Statistics  relating  to  wrecks,  '85,  529. 
Contracts. 

1885.  Pidgeon  Hill  Granite  Company,  for  rabble-stone  for  breakwater  constrnctioB, 
at  $1.67  per  ton,  '86,  582. 

1886.  Bridge  water  Iron  and  Steel  Company,  for  a  wroaght-iron  spindle  to  mark 
Avery's  Ledare,  at  5^  cents  per  pound,  '86,  582.  G.  W.  Townsend,  for  drilling 
hole  in  rock  to  receive  iron  spindle  for  $900,  '86,  562.  G.  W.  &  F.  Smith,  for 
cast-iron  ring  to  hold  spindle  in  place,  '86,  582.  Rookport  and  Pidgeon  Hill 
Granite  Company,  for  breakwater  stone,  at  71  cents  per  ton,  '87,  498. 

Engineers. 
Chief  of  Exoinbkrs. 

Reports,  '84,  79 ;  '85,  66, 622 ;  '86,  67 ;  '87,  24. 
Hoard  of  Ekoinekrs. 
Constituted  by  S.  O.  No.  91,  C.  of  E.,  1884,  to  consider  location,  plan,  and  estimates 
for  a  national  harbor  of  refuge  at  Sandy  Bay,  Mass.    Report,  '85,  523,  528. 
(Col.  Blunt,  Lient.  Cols.  Craighill  and  McFarland,  and  Maj.  Raymond.) 
Enginerrs  in  Charge. 
Col.  G.  Thorn,  1882-'83.    Report,  '84,  565. 
Maj.  C.  W.  Raymond,  1883-'86.    Reports,  '84,  565 ;  '85, 520,  530. 
Lieut.  Col.  G.  L.  Gillespie,  1886-'—.    Reports,  '86,  580 ;  '87,  497. 
Assistant. 
S.  Haagensen.    Report,  '84,  576. 
Operations. 
1885-'86.  49,762  tons  of  rubble-stone  placed  in  the  breakwater,  '86, 582. 
1886-'87.  109,237  tons  of  stone  deposited  in  breakwater ;  iron  spindle  erected  on 
Avery's  Ledge,  '87, 498. 
Physical  Characteristics. 

Description  of  Sandy  Bay,  '84,  565, 577. 
Tidal  observations,  '84, 577. 
Character  of  bottom,  '84,  577. 
Plans. 
Location  of  breakwater  proposed  by  Col.  Thom,  1882,  '84.  566. 


478  IKDES  OF 

.    fiAfVBY  BAT«  MAMf-Ckmlisiied. 

Plans— Continued. 

Location  proposed  by  Mi^.  Eaymond,  1383,  beginning  at  Avery's  Led^,  tlienoe  nortli 
by  west,  one-baLf  west,  for  a  distance  of  J,<MX)  feet;  tbenoe  coming  to  the  west- 
ward for  a  distance  of  1,200  feet ;  thence  northwest  for  a  distance  of  4,820  feet, 
the  breakwater  to  consist  of  an  eurockment  of  granite  quarry  grout,  with  its 
top  surface  15  feet  below  low  water,  surmounted  with  masonry  soperstractaFe 
carried  8  feet  above  high  water.  Estimated  cost,  ^,000,000,  '84,  567-570; 
'85,  520 ;  '86,  582.    Consideration  of  cross-section,  '84,  571. 

The  Board  of  Engineers  recommend  location  proposed  by  MiJ.  Raymond  if  a 
national  harl>or  of  refuge  of  the  first-class  is  to  be  constructed,  '85,  5^. 

Location  suggested  by  Boara  of  Engineers,  1884,  for  a  smaller  breakwater  at  Ma 
estimated  cost  of  $1,000,000,  '85,  58U,  531. 
Projects. 

The  project  of  M%j.  Raymond  of  1884  contemplates  the  construction  of  a  ''national 
harbor  of  refuge  of  the  first-class"  at  Sandy  Bay,  Mass.  The  project,  as  ap- 
proved by  the  Board  of  Engineers  of  1884,  was  for  a  breakwater  aboat  9,iR<) 
feet  long,  starting  at  Avery's  Ledge  and  running  to  Abner's  Ledge  ;  thence  in 
a  northwesterly  direction  to  the  26-foot  curve  of  depth  off  Andrew's  Point,  the 
breakwater  to  be  formed  to  the  level  of  22  feet  below  low  water  of  random 
stone  and  with  a  width  at  top  of  40  feet,  above  which  will  be  built  a  maeonry 
wall  whose  top  will  be  15  feet  wide  and  carried  8  feet  above  high  water.  The 
details  of  the  masonry  construction  were  not  definitely  adopted.  The  e8tt- 
mated  cost  of  the  work  was  about  $5,000,000,  with  |2,500,000  additional  for 
buoyage,  lighting,  and  defense,  ^84,  567,  570 ;  >85,  2S9;  '86,  <97,  581,  5^^ ;  '87, 
24,  497,  498. 

In  1885  Maj.  Raymond  proposed  the  construction  of  a  pier  upon  Avery's  Ledge  to 
define  its  locality  and  to  form  one  end  of  a  future  breakwater,  '86,  581. 
Surveys. 

Ordered  bv  act  of  August  2,  1882^  Preliminary  examination  made  under  direction 
of  Col.  Thom,  '84,  562.  Survey,  1883.  made  under  direction  of  Mat.  Raymond, 
'84,  565. 

Maps. 
Showing  proposed  location  of  breakwater,  '86,582 ;  '87,  498. 


SAIVDY  HOOK  BAR,  channel  thronffh,    (See  New  York  Harbor,  N.  T.) 


SAIVDT  RIT£R,  TA.  AND  KY.    (See  Bio  Sakdt  River.) 


SAN  FRANCISCO  HARBOR  AND  INTERIOR  B A YS— Sdrtkt  ov. 

(Continued  from  Vol.  I,  p.  501.) 

AppropwivMi^ns* 

18«6 fll,  000, '87,  2426. 

Eni^ineers. 

Chief  of  Enoinkers. 

Report,  '87,  318. 
Engineer  in  Charge. 

Col.  G.  H.  Mendell.    Report,  '87, 2426. 
Surveys. 
Ordered  by  act  of  August  5, 1886^  '87, 2426. 


SANOAHON  RITER,  ILL..— ExAsaNATiON  OF. 


Commerce. 

Commercial  statistics,  '84,  1953, 1956. 
Bridges  witbout  draws,  '84,  1954. 


&It£R8  ANt)  HARdORfl.  479 

HANGAMi&N  B1¥ER,  II.E..--Ooii<iliiiied. 

Chikf  of  Ex^Gunssns. 

Report,  '84, 291. 
Enoinkek  in  Chargr. 
U^j.  W.  U.  H.  tienyanrd.    Report,  '84, 1952. 
Physical  Characteristics. 

Desci-iption  of  river,  '84, 1955. 
Plans. 
By  Maj.  Benyaard,  1884,  for  the  improvement  of  the  river  from  ite  mouth  to  Peteni- 
burgby  so  as  to  be  navigable  at  or  above  a  4-foot  stage,  by  removal  of  natural 
obstructions,  closing  outlets,  and  rectifying  the  channel  at  bends.    Estimated 
cost,  160,000,  '84, 1957. 
Surveys. 
Examination  ordered  by  act  of  August  2, 1882.    Made  nnder  direction  of  Mig.  Ben- 
yaurd,  '84,  1952. 


SAN  MACINTO  RIFER.    (See  Oalysston  Bat  Ship  Cakal,  Tex.) 


SAN  JOA<l1JlIV  BIFER,  €AI««— iMPROviEifENT  of. 

(Continued  from  Yol.  I,  p.  501.) 

Appropriations. 

1876 120,000 

1880 20, 000, '80,  236. 

1881 40, 000, '81,  2474. 

1882 40, 000, '82,  2538. 

1884 20,000, '84,  2197. 

1886 18,760, '86,  1923. 

Total 158,750 

1888 25,000,  act  of  August  11,  1888. 

Contracts. 

l&SO.  B.  C.  Jackson,  cot- off  excavation,  at  23  cents  per  cubic  yard,  '81,  2475. 

Ib8i.  Oakland  Dredging  Company,  cut-off  excavation,  at^  oents  per  cubic  yard, 
'81,  2475.  T.  H.  Williams,  for  dredging,  at  45  cents  per  cubic  yard,  '81, 2475. 
A.  Gall,  for  dredging,  at  46  cents  per  cubic  vard,  '81,  2475.  N.  H.  Eaton,  for 
snagging,  at  |62.50  per  snag,  '82, 2539.  J.  M.  Lemon,  for  brush  dam  construc- 
tion, '82, 2539. 

1882.  A.  Gall,  for  dredging,  at  40  cents  per  cubic  yard,  '83, 1975.  A.  McKinnon,  for 
barrier  constroctiou,  at  iS.'iO  per  linear  foot,  '83, 1975. 

1883.  W.  Gwynn,  for  dredging,  at  16  cents  per  cubic  yard,  '83, 1975.  J.  Hacket,  for 
dredging,  at  23  cents  per  cubic  yard,  '84, 2198. 

1884.  T.  H.  Williams,  for  dredging,  at  15  cents  per  cubic  yard,  ^85,  2355.  Von 
Schmidt  &  McNee,  for  dredging,  at  17.49  cents  per  cubic  yard,  '85, 2355. 

1886.  H.  Lynch,  for  dredging,  at  24f  cents  per  cubic  yard,  '87, 2440. 
Engineers. 
Chief  of  Engineers. 
Reports,  '80, 236 :  '81, 322 ;  '82, 316 ;  '83,  328 ;  '84,  332 }  '85,  361 ;  '86, 354 ;  '87, 
^21. 
Enginesris  IK  Chabox. 
Lieut.  Col.  C.  S,  Stewart,  1875-^81.    Report,  '80,  2248. 
Lient.  Col.  G.  H.  Mendell,  1881-^85.    Reports,  '81, 2476 ;  '82, 2536 ;  '83, 1973 ;  '84, 

2195. 
Capt.  A.  H.  Payson,  1885-'—.    Reports,  '85,  2353 ;  '86,  1921 ;  '87,  2437. 
Assistant 
W.  P.  Smith.    Reports,  '83, 1976 ;  '85,  2356. 
Operations. 
No  operations  from  1878  to  1880. 

1880-'dl.  8,760  cubic  yards  material  dredeed  from  Stockton  Slouffh,  '81,  2473. 
1881-'82.  81,708  cubic  yards  material  dredged  from  Stockton  and  Mormon's  sloughs, 
under  contract;  21,142  cubic  yards  material  dredged  from  Stockton  Slough  by 
city  of  Stockton :  111  snags  removed ;  brush  dams  built  at  four  localities,  '82, 
2536,2537. 
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SAN  lOAQUIH  BITER,  CAI^.-'Cantiiiiied. 

OperattOnS^-Con  ( in  aed . 

188;2-'8;).  17,680  cabio  yaids  material  drodg«d  from  Mormon's  Sloagh ;  350  linear  feet 
of  timber  barrier  built ;  89  %nttg%  removed  from  river-bed,  ^83, 1973,  1974. 

1883-'84.  77,233  cubic  yards  material  dredsed  at  Mormon's  Bloogli  and  Devil's  El- 
bow; 6  snags  removed  and  230  linear  feet  of  bmsb  dam  built  on  npper  river, 
'84,  2195. 

1884-85.  158,930  cubic  yards  material  dredged ;  sunken  dredge  removed  from  lower 
approach  ;  98  snags  removed,  '*85,  2354. 

188.W86.  No  operations  for  lack  of  funds,  '86,  1921. 

188&-'87.  18,819  cubic  yards  material  dredged  and  86  snags  removed,  '87,  2438. 
Private  and  Corporate  Work. 

21,14*2  cubic  vards  material  dredged  from  Stockton  Slongh  in  1882  by  city  of  Stock- 
tou,  '82,^2536. 

Projects. 

The  general  project  under  which  work  has  been  carried  on  has  for  its  object  the 
improvemeut  of  the  San  Joaquin  River  by  removal  of  snags  and  points  of  land, 
excavation  of  cut-ofis,  and  dredging  Stockton  Channel,  '75,  ii,  729;  '78,  1302. 
Also  maintenance,  by  dredging,  or  a  9-foot  low- water  channel  100  feet  wide 
through  tidal  parts  of  river  below  Stockton,  a  4-foot  low-water  channel  80  feet 
wide  lu  Mormon's  Slough  to  Miller's  warehouse,  and  temporary  improvements 
in  the  low- water  channels  of  upper  river  to  Hill's  Ferry,  %1, 2476 ;  '86, 1921. 

In  1887  it  was  estimated  that  $139,000  would  be  required  for  the  improvement  of 
Paradise  Cut  and  Cut-offs,  '87,  2439. 


SAN  EiVIS  OBI8PO9  CAI«.— Examination  OF  habborforbbxakwatbrat 

(See  also  San  Dixoo  Habbob,  Cal.) 

(Continued  from  Vol.  I,  p.  602.) 

[125,000  appropriated  by  act  of  Angost  11, 1888.] 
EnirlBeers. 

Chief  of  Enginbbbs. 

Report,  '81,  324 ;  '87,  320. 
Enqinkbrs  in  Chabox. 
Lieut.  Col.  C.  S.  Stewart.    Beport,  '81,  2526. 
Mi^.  W.  H.  H.  Benyaurd.    Report,  '87, 2433. 
Assistant. 
Lieut.  A.  H.  Payson.    Report,  '81,  2527. 
Plans. 
In  1879,  Col.  Stewart  estimated  that  the  improvement  of  the  harbor  wonld  cost 
over  $7,000,000  and  that  a  harbor  of  reftige  at  this  point  was  not  required,  '79, 
1760. 
In  1881  the  same  views  were  repeated,  '81, 2526 ;  '87, 2434. 

By  Mi^ .  Benyaurd,  1887,  for  the  construction  of  a  breakwater  abont  one-fonrtli  of 
a  mile  long  along  the  sunken  reef  near  Whalers'  Island.    Estimated  cost, 
$284,898,  '87,  2434,  2435. 
Surveys. 
Examination  ordered  by  act  of  March  3,  1881.    Made  under  direction  of  Col.  Stew- 
art, '81, 2126. 
Survey  ordered  by  act  of  August  5^  1886.    Made  under  direction  of  M^}.  Benyaurd, 
'87, 2432. 


SAN  JHATIiO  RlTEIEt,  €AL«'^Examination  of. 

Enirlneers. 

Chikf  of  Enoinbbrs. 

Report,  '85, 360. 
Engineer  in  Charge. 

Lieut.  Col.  G.  H.  Mendell.    Report,  '85, 2342. 
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8A^  niATEO  RITBR,  CAlM-^-CopiiiDa^d. 

Plans. 

lu  1884,  the  river  haying  been  cloeed  by  a  dam,  Lieut.  Col.  Hendell  did  not  consider 
the  river  worthy  of  improvement,  '85|  2343. 

Sarrejrs. 

Examination  ordered  by  act  of  July  5, 1884.    Made  under  direction  of  Lieut.  CoL 
MendeU,  '85, 2348. 


SAN  PEDBO  BAT,  CAIi. 

Examination  ordered  by  act  of  August  5,  1886,  '87,  330. 


•  SANTA  MONICA  BAT,  CAIi.— ExamikaiIox  of. 
Enfflneers. 

CHIKF  OF  ENaiNKSBfl. 

Report,  ^84,  334. 
Enginber  in  Charge. 
Lieut.  Col.  G.  H.  Mendell.    Repwt,  '84, 2209. 
Plans. 
In  1882  Lieut  Col.  Mendell,  in  view  of  the  fact  that  the  locality  had  no  commerce, 
did  not  consider  the  impxovement  a  public  neccflsity,  '84,  &10. 
Snrve^s. 
Examination  ordered  by  act  of  August  2, 1882.    Made  under  the  direction  of  Lientt 
Col.  Mendell,  '84, 2209. 


8 ANTE E  BIVEB  AND  CANAI^,  S.  C-^Impbovembnt  of. 

« 

(Continued  from  Vol.  I,  p.  60a) 

Appropriationft. 

Ititil t22,000, '81,  1033. 

liS2 20,000, '82,  11  n. 

1884 15, 000, '84,  1050. 

18  6 18, 750, '86,  1035. 

Total 75.750 

1888 24,000,  act  of  August  11,  1888. 

Contracts. 

I88<f .  R.  Moore,  for  dredging,  at  37  cents  per  cubic  yard,  '87,  1065. 
Eni:ineers« 
Chief  of  Engineers. 
Reports,  '80,  125,  132;  '81,  167, 179;  '82,  162;  '83, 170;  '84, 175;  '85,  175;  '86, 
173.  1040,  '87,  136. 
Engineers  in  Charge. 
Capt.  C.  B.  Phillips,  1879-'81.    Report,  '80,  916. 
Lieut.  Col.  Q.  A.  Gillmore,  1681.    Report,  '81,  1148. 
Capt.  J.  Mercur,  1881-'84.    Reports,  %1,  1033:  '82,  1110;  '83,  870. 
Capt.  F.  A.  Hinmau,  1884-'85.    Report,  '84,  1049. 

Capt.  W.  H.  Bixby,  1885-'—.    Reports,  '85,  1119 ;  '86,  1030,  1041 ;  '87, 1081. 
Assistants. 
J.  M.  Wolbrecht.    Report,  '80,  918. 
Capt.  J.  C.  Post.    Report,  '81, 1156. 

R.  Whitford.    Reports,  '84,  1050;  '85,  1120;  '86, 1036,  104.3,  1052;  '87, 1085. 
Operations. 
History  of  operations,  '86, 1036. 

]8M-'Hr).  47,b25  cubic  yards  material  dredged  from  the  canal,  '85,  1119. 
1885-'d6.  Draw-bridge  built  across  Mosquito  Creek ;  13,354  cubic  yards  dredged  from 

canal ;  also  12  stomps  removed,  '86.  1032. 
l?:86-'87. 9,222  cubic  yards  material  dreaged  from  canal,  diking  and  draining  ground, 
'87.  1082,  1083,  1087. 

1443  EN 31 
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SAIVTEE  RITEB  AND  CANAI.,  8.  €.--CoDtinned 
Pbjrslcal  Characteristics. 

General  featurea,  '86,  1036. 

Projects. 

By  Capt.  Phillipa,  1680,  for  improvement  of  the  river  by  oxcavation  of  a  channel 
having  a  width  of  50  feet  and  a  low- water  depth  of  from  r>  to  7  feet;  also 
for  canal  through  Mosquito  Creek  to  Winyaw  Bay,  with  50  feet  width  and  7 
feet  low-water  depth.  Estimated  cost,  $104,427,  '80,  918,  919;  '86,  1036;  ^87, 
1081. 
Snrve^rs. 

Examination  ordered  by  act  of  March  3, 1679.    Made,  1880,  under  direetion  of  Capt 
Phillips,  '80,  916. 

For  the  reopening  of  the  Santee  Canal  ordered  by  act  of  Jnne  14, 1880.     Made,  M, 
under  direction  of  Lieut.  Col.  Qillmore,  '81,  1148. 

Maps. 
'84,  1050;  '85,  1120;  '86,  1039. 


SABAIVAC  BIVEB,  IV.  Y.    (See  Plattsburoh  Harbor,  K.  T.) 


SASSAFRAS  RIFER,  IIID.9  Bhove  Oeorvetowii--8uRyxT  of. 


Commercial  statistics,  '85,  913,  914. 
Engineers. 
Chief  of  Enodtsbrs. 

Beport,  '85,  137. 
Ekqinbbr  in  Charob. 

W.  F.  Smith,  U.  S.  Agent.    Report,  '85,  919,  914. 
Assistants. 
C.  M.  Bird.    Report,  '85,  912. 
y.  M.  Newton.    Report,  '85,  914. 
Physical  Characteristics. 

Description  of  river,  '85,  913. 
Plans. 
By  W.  F.  Smith,  1885,  for  the  formation  of  a  dredged  channel  ftom  75  to  100  feet 
wide  and  10  feet  deep  at  mean  low  water  from  Georgetown  to  Lime  Landing- 
Estimated  cost,  $56,527,  '85,  915,  916. 
Surveys. 
Ordered  by  act  of  July  5,  1884. 


SAVOATVCK  HARBOR,  MICH.— Improvbmbnt  of. 

(Continued  from  Vol.  I,  p.  563.) 

AppropriationB. 

1868-^79 $106,439 

1880 6, 000, '80,  2028. 

1881 5, 000, '81,  2034. 

1882 8, 000, '82,  2315. 

1884 4,000, '84,  1991. 

1886 8,000, '86,  1770. 

Total 135.439 

1888 5,000,  act  of  August  11,  1888. 

Contracts. 

1880.  I.  F.  Geer,  for  revetment  construction,  '81,  2234. 

1887.  I.  F.  Geer,  for  brush,  at  |2.90  per  cord :  S.  Bedford,  for  timber,  pil^  ao^ 
stone;  KeUy,  Mans  &  Co.,  for  iron,'  87,  2197. 
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SArOATlJCK  HARBOR,  I?II€H.— Continned. 

fiiiipineers. 

CuncF  OF  Enginkers. 

Reports,  '80, 217 ;  '81, 295 ;  '82, 290 ;  '83, 2W ;  '84, 299 ;  '85, 321 ;  '86,  315 ;  '87,  2S3. 
Ekginkkrs  in  Charge. 
MnJ.  S.  M.  Mansfield,  1872-'d0,  '80,  2007. 
Maj.  F.  Harvfood,  1880-'82.    Reports,  '80,  2027 ;  '81,  2233. 
Maj.  D.  P.  neap,  1882-'8:3.    Report,  '82,  2314, 

Capt.  D.  W.  Lockwood,  1883-'—.    Reports,  '83,  1828;  '84, 1989:  '85,  2084;  '86, 
1769;  '87,2196. 
Operations. 
1879-'80.  No  operations,  '80,  2027. 
18ri0-8l.  520  feet  of  pile  and  edging  revetment  bntlt;  10,838  cubic  yards  sand 

dredged  from  lower  reach  of  revetment,  '81,  2233. 
1881-82.  673  linear  feet  pile  and  edging  revetment  bailt ;  cat  1,560  feet  long,  24  feet 

wide,  and  12  feet  deep  dredged  throngh  sand  deposit,  '82,  2:^5. 
lP82-'83.  Minor  n'pairs  to  sonth  pier,  '83,  1S28. 

1883-^84.  175  piles  removed  from  pile-dtke  above  the  bend ;  33,890  cable  yards  ma- 
terial dredged  from  bar  at  entrance  and  channel  between  the  piers,  '84,  1990. 
1834-85.  Repairs  to  soath  pier,  pier- head  beacon,  and  inner  work,  '85,  2084. 
1885-'87.  No  operations,  '86,  1770 ;  '87,  2196. 
Projects. 
Prior  to  the  adoption  of  the  existing  proic^t  in  1869,  a  well-constrncted  slab-pier 
had  been  bnilt  by  private  enterprise,  '67, 130 ;  '69, 190 ;  '74,  i,  190 ;  '76,  ii,  509. 
The  project  of  1869  provided  for  the  extension  of  two  parallel  piers,  about  220  feet 
apart,  connecting  the  Kalamazoo  River  with  Lake  Michigan,  so  as  to  provide 
•  a  channel  entrance  of  navigable  width  and  10  feet  deep,  '69,  100,  101 ;   '74, 
1,190;  '76.  ii,  507,  510. 
The  recommendations  of  the  Board  of  Engineers  of  1875  provided  for  the  extensive 
repair  of  revetment  already  built,  '75,  i,  258;  '76,  ii,  509;  '87,  2196. 


SAUOERTIES  HARBOR,  N.  Y.-^Improvsmbnt  of. 
Approprlatioiis. 

1884 $5,000, '85,  700. 

1886 15,000,  '86,670. 

1888 12,000,  act  of  August  11, 1888, 

Eni^lneers. 

Chief  of  Engineers. 

Reports,  '84,  105 ;  '85,  95 ;  '86,  93 ;  '87,  57. 
Engineers  in  Charge. 
Col,  J.  Newton,  1884.    Report,  '84,  715. 

Lieut.  Col.  W.  McFarland,  1885-'—.    Reports,  '85, 699 ;  '86, 669 ;  '87, 660, 
Operations. 
1885-'86.  29,000  cubic  yards  material  dredged  from  the  bar  at  the  mouth  of  the 

creek,  '86,  670. 
1886-'87.  No  operations,  '87,  661. 
Plans. 
By  Col.  Newton,  1884.  for  improvement  of  the  harbor  by  excavation  of  a  channel 
from  1,900  to  2,500  feet  long,  100  feet  wide,  and  7  feet  deep  at  mean  low  water; 
also  construction  of  two  parallel  dikes.    Estimated  cost  from  $41,000  to  $46,000, 
'84,  716;  '85,  699;  '86,  669;  '87,  662. 
Private  and  Corporate  Work. 

Dredging  by  State  of  New  York,  '86,  670 ;  'fi|7, 661. 
Projects. 
By  Lieut.  Col.  McFarland,  1887,  for  the  formation  of  a  chan^iel  300  feet  wide  and 
8  feet  deep  at  mean  low  water  by  the  construction  of  parallel  dikes  2,300  feet 
long,  with  dredging  in  the  channel  between  the  dykes  if  necessary.    Estimated 
cost,  $52,000,  '87,662. 
Surveys. 
Ordered  by  act  of  August  2,  1882.    Made,  1885,  under  direction  of  Col.  Newton,  '85, 
699. 


SAUK  RAPID89  imiVN.  -  (See  Mississippi  River  above  Falls  of  Saint 

Anthony.)  ' 
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JiAIILT  8AINTE  MARIE   CAMAL.     (See  Saikt  Mart*8  Rivm,  Mich  ) 


SAVANNAH  RIVER,  above  Anyusta,  Oa.— iMPRorBMnrr  of. 
Appropriations. 

1880 $16,000, '80,  969. 

IriSl 8,000,^81,  1104. 

18^2 •-     15,000, '82,  1176. 

Statement  of  appropriationn,  '87,  1173. 
Contracts. 
1880.  Andereou  &  BlaiodeH,  for  dam  constraetioD  and  removal  of  obstmctions,  11 

1104. 
1883.  W.  H.  Browne,  for  rook  removal  and  wiog^dam  oonstraction,  '83,  913. 
Engineers. 
Chief  of  Enoinbkrs. 
Reports,  '80, 129  j  '81, 174  ;  '82,  169 ;  '83,  178 ;  '84, 1^5 ;  '85, 185 ;  '86,  184 ;  ^87, 
148. 

l^NGIKBKR  IN  CHARGE. 

Col.  Gillmore,  1872-'— ,     Reports,  '80,958;  '81,  1103;   '82,  1174:    '83,911:  "84, 
1110;  '85,  1213;  '86,  1100;  '87,  1172. 

A.  H  S I  fiT  A2CTS 

Capt.  B.  b.  Greene.     Reports,  '81,  1104  ;  '82,  1175. 
Lieut.  T.  N.  Bailty.    Report,  '83,  913. 
Capt.  J.  C.  Post.    Report,  '83,  914. 
Lient.  F.  V.  Abbot.    Report,  '85,  1214. 
Operations. 

18d0-'81.  722  cabio  yards  rook  and  ffravel  removed,  '81,  1103. 

18Hl-'82.  3,365  cubic  yards  rock  and  35  cable  yards  j^ravel  removed,  and  1,800  cubK 

yards  riprap  dams  bnilt,  '82,  1174. 
1882-'83.  439  cnbio  vards  rock  excavated  and  6,669  sqnare  yards  of  mattress  aii<i 

1,726  cubic  yards  of  stone  employed  in  wing-dam  construction,  '83,  912. 
188:J-'84.  302  cubic  yards  ledge  rock  removed,  '84,  1110. 
ldfl4-^87.  No  operations,  '85,  1213;  '86,  1101;  '87,  1173. 
^Projects. 

By  Col.  Gillmore,  1879,  for  improvement  of  Savannab  River  from  Augusta  to  heat! 
of  pole-boat  navigation  on  the  Tugaloo,  a  distance  of  154  miles,  by  formation 
of  a  3-foot  channel  30  feet  wide  from  Augusta  to  Trotter's  Shoal,  64  milea,  aQ<) 
removal  of  rocks,  snags,  and  similar  obstructions  for  the  remaining  distaDCf- 
Estimated  cost,  |45,0<%,  '80,  958,  959;  '87,  1172. 
Further  appropriations  not  recommended,  because  tbo  oot>t  of  Iho  permanent  io)- 
provement  of  the  river  would  be  disproportionate  to  the  requiremeute  of  com- 
merce, '87,  1173. 
^'Surveys. 

Examination  made  above  Augusta,  1878,  under  direction  of  Col.  Gillmore,  '79, 

447-450. 
Maps. 
'86,  1094. 


'SA^AIVIVAH  RIVER,  between  Savannaii   and  An^nsta,  Oa. 

Improvkment  of. 

A  ppropriations* 

IhWl |15, 000, '81,  1090. 

I8m 25,000, '82,  1173. 

1884 15,000, '84,  1109. 

1886 1?,000,  '86,  1100. 

Total 70,000 

1888 21,000,  actof  AugostU,  1888. 

Statement  of  appropriations,  '87,  1170. 
•Contracts. 

1883.  J.  E.  Walter,  for  wing-dain  construction,  '83,  908. 

1884.  £.  H.  Gaynor,  for  wing-dam  construction,  '85,  1211. 
1886.  J.  F.  Gaynor,  for  wing-dam  construction,  '87,  1170. 
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8AVA1V1VAH  RIVER,  OA.— Contiuned. 

Chief  of  Enoikeers. 
Reports,  '80,  132;  *8X,  173:   '82,  168:  '83,  177;   '84,184;  '85,184;  '86,183; 
'87,  146. 
Engineer  in  Charok. 
Col.  Q.  A.  Gillmore.  1872-'  — .     Reports,  '81,  1088,  1090;  '82, 1171;  '83,905;  84,. 
1107;  '85,  1207;  W,  1098;  '87,  1165. 
Assistants 

S.  L.  Fremont.     Report,  '81,  1094. 
"  Capt.  B.  D.  Greene.    Report,  '82,  1173. 
Capt.  T.  N.  Bailey.    Reports,  '83,  909;  '84, 1109. 
Capt.  J.  C.  Post.    Report,  '83,  910. 
Lieut.  O.  M.  Carter.    Reports,  '85,  1213;  '87, 1172. 
Lient.  F,  V.  Abbot.    Reports,  '85,  1211;  '87, 1171. 
Operations. 
1881-'82.  Snag-boat  built ;  144  snags  and  logs  and  141  trees  removed  from  river- 
bed, '82,  1172.  . 
1882-'83.  5  wing-dams  built,  averaging  275  feet  in  length ;  snags,  piles^  and  flat- 
boat  wrecks  removed,  '83,  906,  907. 
1883-^84.  117  snags  and  piles  and  45  trees  removed  from  the  river,  '84,  1108. 
1884-85.  2  wing-dams  bnilt  and  2  completed  at  Conrse'sBar;  5  wing-dams  built 
at  Sand  Bar,  Ferry  Bar,  and  4  at  Blue  House  Bar;   358  snags,  11  stumps, 
and  385  trees  removed,  '85,  1210. 
1885-'86.  No  operations  for  lack  of  funds,  '86,  1099. 

1886-'87.  Wing-dams  built  at  Bine  House  Bar  and  Course's  Bar;  259  logs  and  snags 
and  596  leaning  trees  removed  from  river  between  Savannah  aud  Mason's 
Ferry,  '87,  1167.  1171,  1172. 

ProJect8« 

By  Col.  Gillmore^  1880,  for  securing  a  5-foot  low- water  channel  between  Savannah 
and  Augusta,  by  dredging,  contraction  of  river,  bank  protection,  aud  tli& 
removal  of  logs,  snags,  and  similar  obstructions.  Estimated  cost,  $91,000,  '80,. 
1094;  '86,  loSS;  '87,  1166. 

Surveys. 

Ordered  by  act  of  June  14, 1880.    Made,  1880,  under  direction  of  Col.  Gillmore,  '81^ 

1090. 
Maps. 
'83, 908;  '84,  1106;  '85, 1210;  '86,  1094. 


SAVAHriVAH    B1V£R,  at    and   below  Savannab.  Oa«— Improyx* 

M£KT  OF. 

(Continned  from  Vol.  I,  p.  5Q5.} 
Appropriations. 

l826-'79 $994,606.64 

1880 65,000.00,  '80,941. 

1881 65,000.00,  '81,  1083. 

1882 200,000.00,  '82,1150. 

1884 200,000.00,  '84,1104. 

1886 150,000.00,  '86,1094. 

Total .--..     1,674,606.64 

1888 180, 000. 00  act  of  August  11,1888. 

Stat-ement  of  Appropriations, '87,  1158. 
Commerce. 

Present  and  prospective,  '81,  1075,  1087. 
Contracts. 

1879.  R.  C.  McKay,  for  dam  constmction,  '80,  942. 

1880.  American  Dredging  Company,  for  dredging,  at  14  cents  per  cubic  yard,  '81, 
1083. 

1881.  M.  Bangs,  for  material,  '82,  1148. 

1882.  Dickerson  S&  Paulson,  for  dred^iug,  at  15  cents  per  cubic  yard,  '82,  1150.  E. 
T.  Bangs,  for  wing-dam  and  training- wall  construction,  '83,  900.  Dickerson 
&  Paulson,  for  dredging,  at  16^  cents  per  cubic  yard,  '83,  900. 

1884.  J.F.  Gaynor,  for  training- wall  and  wing-dam  construction,  '85,  1203.  P.  S. 
Koss,  for  dredging,  at  17i  cents  per  cubic  yard,  '85,  1201. 
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SATAIVIVAH  RIYfiR,  GA.-Continaed. 

Contracts— Continued. 
1886.  J.  F.  QaynoT,  for  wiug-dam  coDstrnction,  at  38  cents  per  sqoare  yard,  format;- 
tresB,  aud  |3  per  cubic  yard  for  stoue;  J,  F.  Gay  nor,  for  dredging,  at  19  cents 
per  cubic  yard,  '87,  1159. 
Engineers* 
Chief  of  Engineers. 
Reports,  '80,  127;  ^81,  171, 1«);  '82.467.  175;  '83,  175;  '84,183;  '85,182;  '86, 
182;  '87. 145,  ir>4. 
Board  of  Engineers. 

Oouvened  at  New  York  July  25, 1879,  by  8. 0.  No.  36,  C.  of  E.,  to  report  apon  far- 
ther ioiprovenieut  of  Savannah  River  and  Harbor.  Report, '80,946.  (Cols. 
Tower  and  Newton  and  Lieut.  Col.  Gillmore.) 

Col.  Q.  A.  Gillmore,  1872-'— .  Reports,  '80,  933,  948;  '81,  1074;  '82,  1142,  1167; 
'83,  893; '84, 1098;  '85,1195;  '86,108ii;  '87,1150. 

A  ttATfif  A  NTS 

S.  L.  Freujout.    Reports,  '80, 944 ;  '81, 1083 ;  '82, 1169. 
Capt.  B.  D.  Green.     Report,  '82, 1150-1167. 
Lieut.  T.  N.  Bailey.   Reports, '83, 900;  '84,1104. 
Capt.  J.  C.  Post    Report '83,904. 

Lieut.  O.  M.  Carter.    Reports,  '85, 1204  ;  '86, 1094 ;  '87, 1160. 
Operations. 

1879-^80.  170,359  cubic  yards  material  dredged  at  Front  Riyer,  Garden  Banks,  Elba 
Island,  cut  in  Old  King's  Island  Jetty,  and  new  channel  at  '^The  Wrecks^ 
165  linear  feet  of  apron  foundation  laid  and  1,106  cubic  yards  stone  placed  on 
Cross-Tides  Dam  superstmcture ;  425  linear  feet  of  south  channel  apron  dam 
completed,  '80, 936, 939. 

1880-'81.  Cross-Tides  Dam  completed ;  gap  through  Old  King^s  Island  Jetty  widened 
to  70  feet ;  work  continued  on  south  channel  submerged  dam  ;  268,220  cubic 
yards  material  dredged  at  varioos  localities  from  Cross  Tides  to  Tybee  Roads, 
'Sl,  1081. 

1881-'82.  2,638  cubic  yards  stone  added  to  Cross  Tides  Dam;  two  brash  and  atone 
wing-dams,  aggregating 650  linear  feet,  built  between  city  front  and  Fig  Island ; 
113,701  cubic  yards  material  dredged;  5,000  linear  feet  of  deflectinj^  jetty 
built  at  Fig  Island :  three  closing  dams  bailt  between  Elba  and  Long  Island^ 
aggregating  3,249  linear  feet,  '82, 1146, 1148. 

1882-'83.  8,935  linear  feet  of  brush  and  stone  dam  built;  73,669  square  yardaloc 
and  brush  mattress  and  21,095  cubic  yards  riprap  stone  used  in  repairs  to  old 
work  ;  135,456  cubic  yards  material  dredged,  '83,898. 

1883-'84.  79,616  cubic  yards  material  dredged  from  crossings  between  Spirit  Island 
and  Venus  Point,  also  from  channel  at  **  The  Wrecks;  "  Dam  No.  23  strength- 
ened: Wing-dam  No.  25  completed  ;  Wing-dams  No.  14  and  29  commenced; 
2,000  linear  feet  of  Wing-dam  No.  13  completed,  '84, 1101. 

1884-'85.  98,114  cubic  yards  material  dredged  at  '< The  Wrecks"  and  the  Ui>per 
Flats ;  log  mattress  apron  placed  upon  Cross  Tides  Dam ;  Fig  Island  Jetty  raised 
to  5  feet  above  low  water ;  6  wing-dams  built  at  Upper  and  Lower  flats  and 
Long  Island  crossing ;  2,7U0  linear  feet  of  dam  built  between  Quarantine  Sta- 
tion and  Oyster- Bed  Beacon,  '85,  1200. 

1885-'86.  38,474  cubic  yards  material  dredged  from  reaches  between  Savannah  and 
Long  Island;  1,600  feet  of  Dam  No.  31  raised  to  mean  low- water  level;  Cross 
Tides  Dam  repaired ;  closure  dams  at  Philbuck's  Cut  and  Big  Gap  brought  up 
to  mean  high-water  level,  '86, 1091. 

1886-'87.  121,093  cubic  yards  dredged  from  channels  between  Savannah  and  Tybee 
Knoll ;  40,980  square  yards  of  mattress,  39,053  cubic  yards  brush,  and  17,241 
cubic  yards  of  stone  placed  in  Jetties  and  dams  in  their  extension  and  lepiair, 
'87,  1152-1154. 

Projects. 

From  1826  to  1873,  inclusive,  $449,473.68  was  appropriated,  including  relief  claims, 
and  applied  to  closing  channel  between  Hutchinson  and  Argyle  islanda  ana 
Fig  Island,  deepening  channel  over  the  wrecks,  removing  obstructions,  and  in 
dredging,  '73,  734,  737. 

By  Col.  Gillmore,  1873^  for  formation  of  a  channel  from  Tybee  Roads  to  Savan- 
nah City,  with  a  high- water  depth  of  22  feet,  to  be  accomplished  by  oonstrao- 
tion  of  a  crib-dam  closing  the  Cross  Tides  aud  a  short  bulkhead  on  Hutchin- 
son's Island ;  widening  the  water-way  at  the  city  front  and  Fig  Island,  and  by 
deepening,  widening,  and  strengthening  the  channel  by  dredging  at  varioos 
points  between  the  city  and  Tybee  Roads.  Estimated  cost,  (481,S0,  '73,  741, 
747;  '80,93,1;  '82,1142. 
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SAVANNAH  BIVEB,  OA.-OoQtmued. 

P  rojects— Continaed . 

Project  modified  in  1879  by  a  supplementary  plan  for  the  improvement  of  the  north 

channel  of  the  riyers  from  the  head  of  the  Elba  Island  to  the  head  of  Long 

Island  by  a  low  dam  across  the  upper  end  of  the  south  channel  and  by  dams 

closing  lateral  channels  and  providing  shore  protection  where  necessary,  '80, 

y4o~yi>7. 

Board  of  Engineers  of  1879  recommend  approval  of  proieot,  '80, 947. 

The  estimated  cost  of  supplementary  project  covered  by  estimate  for  project  of 
1879,  '80,  947 ;  '82,  1143. 

From  1874  to  1^1,  inclusive,  $714,133. 96  was  appropriated  on  the  projects  of  1873 
and  1879,  '82,  1145. 

The  project  of  1^82  comprised  those  of  1873-79,  and  provided  for  additional  works 
with  a  view  of  rendering  the  improvement  permanent  by  raising  the  dam  at 
Cross  Tides  to  ordinary  nigh  water;  for  dredging  in  reach  of  Front  River  from 
Cross  Tides  to  city ;  increasing  width  of  channel  opposite  city  to  600  and  650 
feet,  construction  of  traiuing-wall  at  Fig  Island ;  elevation  of  south  channel 
dam ;  the  improvement  of  shallow  reaches  between  Jones  and  Elba  islands  by 
construction  of  spnr-Jetties  and  wing-dams ;  closing  by  dams  the  cross  channels 
between  Elba  and  Cock's  Pen  Island  ^  construction  of  jetty  from  Jones's  Island, 
Red  Light  Beacon ;  and  for  protection  of  Saint  Michael's  Channel  by  similar 
work ;  also  shore  protection  and  dredging.  Estimated  eost,  (730,000,  '82, 1143, 
1144,  1145;  '84, 1099;  '86,  1087;  '87,  1150. 

River  gauging,  1879,  '80,  939. 
Tidal  observations  1880  '80  940. 

Ordered  by  act  of  JAaaok  3,  1881.'  Made,  1882,  under  direction  of  Lieut.  Col.  Gill- 
more,  ^82,  1152. 
From  Cross  Tides  to  the  Bar  ordered  by  act  of  August  5,  1886,  '87, 154. 
Maps. 

River  from  Savannah  City  to  Tybee  Roads,  '80,  940. 

Chart  of  Cross  Tides,  '81,  1082. 

Of  river,  '82,  1150 ;  '83,  898 :  '84,  1106 ;  '85,  1202. 

Of  river  and  harbor,  '87, 1158. 


SAYBBOOK  BAB,  movtb  of  €oianectl€vt  Blver.    (See  CoNNBcnouT 

RlYBR.) 


SCHWIiKUili  BITBB,  PA.— Improyxmsmt  of. 
(Continued  from  Vol.  I,  p.  508.) 
Appropriations. 

1870^9 $220,000 

1880 40, 000, '80,  5dL 

1881 40, 000, '81,  762. 

1882 25, 000, '82,  747. 

1684 25, 000, '84,  812. 

1886 18, 750, '86,  831. 

Total 368,750 

1888 25,000,  act  of  August  11,  1888. 

Commerce. 

Extensive  arrangements  for  shipment  of  grain  at  Girard  Point,  '82,  749. 
Contractft. 
1879.  F.  Pidgeon,  for  removal  of  material,  '80,  582. 
1881.  F.  Pidgeon,  for  drodging,  '81,  763. 
1682.  American  Dredging  Company,  for  dredging,  at  from  25  to  45  cents  per  cubic 

yard,  '82,  748.    National  Dredging  Company,  for  dredging,  at  25  cents  per 

cubic  yard,  '83.  615. 
1884.  National  Dreading  Company,  for  dredging,  at  28  cents  per  cubic  yard,  '85, 838. 
1886.  American  Dredging  Company,  for  dredging,  at  19  cents  per  cubic  yard,  '87, 801. 
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SCHUFLKIIiE.  RIVER,  PA.— ContiBued. 

finffineers. 

Chibf  of  Exoinkbrs. 
Reports,  '80,  93;  '81,  120;  '82,  119;  '83, 117;  '84,  127;  '85, 119;  '86,  116;  '87,78. 

EMOINKBltS  IN  CHAKGE. 

Col.  J.  N.  Macomb,  1877-'ed.    Reports,  '80,  58U ;  '81,  761. 

Capt.  W.  Lndlow,  Iti82-'K<.    Report,  '82,  746. 

Lieut.  Col.  G.  Weitzel,  18d3-'&>4.    Report,  '83, 613. 

Mi^.  W.  H.  Heuer,  lti84-'a\    Report, '84,  811. 

Lieut.  Col.  H.  M.  Robert,  l«^85-'— .    Report*,  '85.  837;  '86,  830;  '87,  800. 

T.  Valentine.    Report,  '82,  748,  872. 
Oi^ratloiis. 

1871^'80.  01,073  oabio  yards  material  dredged  from  the  ohanael,  '80,  580. 

1880-^81.  8,500  cubic  yards  material  dretlged,  '81,  7G1. 

1881>'82.  62,573  cubic  yards  dredged,  '82,  748. 

1882-'h;3.  I(j6,911  cubic  yards  material  dredged  from  various  points  in  the  river,  '83, 

614. 
1883-'84.  90,864  cubic  yards  material  dredged  from  the  cbaauel  between  the  mouth 

and  Girard  Pointy  '84.  812. 
1884-^85.    52,730  cubic  yards  material  dredged  from  the  channel  between  Point 

Breeze  and  Girard  Point  piers,  '85,  837. 
1885-'86.   36,004  cubic  yards  material  dredged  frt)m  the  channel  between  Point 

Breeze  and  Girard  Point  piers,  '86,  830. 
1886-'87.  90,581  cubic  yards  dredged  from  channel  at  Point  Breeze,  Yankee  Point, 

and  Penrose  Reach,  '87,  800. 
Projects. 
By  Col.  Kurtz,  1870,  for  the  formation  of  a  dredged  channel  100  feet  wide  and 

20  feet  deep  ftt>m  the  mouth  to  Gibson's  Point ;  thence  18  feet  deep  to  Cheetnnt 

Street  Bridge  in  the  city  of  Philadelphia.    Estimated  cost,  $257,700,  '74,  ii,  139, 

140.    Modified  in  1&75  to  provide  for  a  channel  300  feet  wide  and  24  feet  deep 

between  the  mouth  and  Girard  Point,  '75,  ii.  187 ;  '76,  i,  272;  '79,  264. 
Further  modification  in  18h3  to  increase  the  width  of  channel  between  month  and 

Girard  Point  to  400  feet,  with  a  depth  of  24  feet,  and  from  Girard  and  Gibson's 

Points  a  width  of  250  feet  and  a  depth  of  20  feet  at  mean  low  water,  '83,  614; 

'87,  78. 
From  1870  to  1886,  Inclusive,  $368,750  was  appropriated,  when  it  was  estimated 

that  $116,250  would  be  required  to  complete  the  project,  '87,  801. 


SCIOTO  RIVEB,  OHIO— Survey  of. 

Cominerce* 

Necessity  for  protection  against  ice,  '85,  1833. 
En^neers, 
Chief  of  Enoinebrs. 

Report,  '85,  285. 
Engineer  in  Cuaroe. 

Lieut.  Col.  W.  £.  Merrill.    Report,  '85,  1832. 
Assistant. 
Lieut.  G.  W.  Goethals.    Report,  '85,  1832. 
Physical  Cbaracteristics. 

Description  of  river,  '85,  1H34. 
Plans, 
By  Lieut.  Col.  Merrill,  1885,  for  the  removal,  by  dredging,  of  the  bar  at  the  month 
of  the  river  and  the  formation  of  an  ice-harbor  opposite  Portsmouth.    Estimated 
cost,  $47,000,  '85,  1^36,  1839. 
Surveys. 
Ordered  by  aot  of  July  5,  1884.    Made  under  direction  of  Lieut.  Col.  Merrill,  '85, 
1832. 


SClTUATii  HARBOR,  nfASS.—lMPEOVSMBNT  of. 

(Continued  from  Vol.  I,  p.  509.) 
AppropriaUons. 

1829-'79 $1,180 

1880 7, 500, '80,  36L 
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SCITUATB  HARBOR,  IVASS.^Continaed. 


Appropriations— Continued. 

Ie81 $10,000/81,52:}. 

Id82 10,000, '82,  521. 

1884 10,000,  '84,  503. 

1886 10, 000, '86,  563. 


'▼■ 


Total    48,680 

1888 5,000,  aotofAugnst  11,  1888. 

Contracts. 

1881.  C.  H.  Edwards,  for  granite,  quarry  grout,  and  bowlders,  at  $1.56  and  $1.25  per 
ton,  '81, 523. 

1882.  C.  H.  Edwards,  for  rnbble  stone,  '83,  444. 

1886.  H.  W.  Phillips,  for  rock  blasting,  at  $8.50  per  oiibio  yard,  '87,  525. 
Boynton  Brothers,  for  dredging,  at  38  cents  per  cubic  yard,  '87,  525. 
En^neers. 
Chief  of  Enqinebrs. 

Reports,  '80,  70;  '81,75,523;  '82,75;  '83,  67;  '84,  75;  '86,  62;  '86, 6i;  '87,29. 
Board  of  Enqinebrs. 

Convened  at  New  York  September  13,  1880,  to  report  upon  project  for  improve* 
ment  of  iScituate  Harbor.    Report,  '80,  524.    (Cols.  Tower  and  Newton.) 
Engineers  in  Charge. 

Col.  G.  Thorn,  1878-'&3.    Reports,  '80,  350;  '81,  521;  '82,  519. 

Maj.  C.  W.  Raymond,  1883-'86.    Reports,  '83,  443;  '84,  502 ;  '85,  501. 

Lieut.  Col.  G.  L.  Gillespie,  1886-'—.    Reports,  '86,  562;  '87,  522. 
Operations. 
1881-'82.  10,024  tons  rubble-stone  placed  in  470  linear  feet  of  breakwater.  '82,  520» 
1882-'83.  4,953  tons  of  stone  placed  in  breakwater,  extending  same  250  feet,  '83, 444. 
1883-'84.  No  operations  for  lack  of  fands,  '84, 502. 
1884-'f^5.  22,724  cnbio  yards  of  sand  dredged  from  the  harbor,  '85,501. 
1885-'ti(5.  No  operations,  '86,  563. 

188G-'87.  650  cubic  yards  rock  removed  and  18,326  cubic  yards  mat«rial  dredged, 
'87,524.  .  J  .  IS     , 

Projects. 

By  Lieut.  Col.  Thom,  1878,  for  formation  of  a  harbor  of  refuge  by  the  construction 
of  two  rubble-stone  breakwaters,  one  extending  from  Cedar  Point  southeast  800 
feet,  the  other  from  First  Cliffs,  on  the  south  side  of  the  entrance,  northwest  730 
feet,  the  works  to  be  raised  to  a  height  of  4  ieet  above  mean  high- water  plane; 
also  for  dredging  between  the  breakwaters  and  within  the  harbor  to  give  a 
general  mean  low- water  depth  of  10  feet,  including  an  entrance  channel  200  feet 
m  width.  Estimated  cost,  $17&,000,  '79,  285,  286.  Increased  in  1881  aud  1882 
to  (290,000,  '81,  522;  '82,  520;  %7,  523. 

Recommendation  by  Board  of  Engineers^  1880,  that  area  behiud  inner  breakwater 
be  excavated  to  depth  of  12  feet  and  the  channel  to  a  depth  of  12  feet,  increas- 
ing to  15  feet  at  the  south  end  of  the  outer  breakwater,  '81,  526 ;  '87,  523. 
Svrvejrs. 

Of  channel,  1&86,  '86,  563. 

Maps. 
'81,  522;  '86,  562. 


SCUPPEBIVOIVO  RIVER,  !f.  C— Improvement  of. 

(Continued  from  Vol.  I,  p.  510.) 

Appropriatfons. 

l878-':9 $4,000 

1880 1,000,  '80,833. 

1881 1.000, '81,  1001. 

1884 2,000,  '84,  1035. 

Total 8,000 

fiiiirlneers* 

Chief  of  Engineers. 

Reports.  '80,  121;  '81,  162;  '82,  157;  '83,  164;  '84,  167;  '85,  163;  '86,  168. 
Engineers  ix  Charge. 

Capt.  C.  B.  Phillips,  lK7d-'81.    Report,  '80,  831. 

Capt.  J.  Mercur,  1881-^84.    Reports,  '81,  lOGO;  '82,  lOai:  '83,  848. 

Capi.  F.  A.  Hinman,  1884-^—.    Reports,  '84,  1035 ;  '85,  1044 ;  '86,  969. 
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SCUPPEBHrOlVO  BITEB,  N.  €•— Continaed. 

Operations. 

It:J79~'80.  206  logs  and  stumpe  removed;  4,830  cnbio  yards  material  dredged  fiom 

the  bar.  '80,  H32. 
]8H0-'H1.  1,800  cubic  yards  material  dredged  at  the  ^'Deyirs  Elbow,"  '81,  1000. 
ie^l-'ti2.  Cut-oft  commenced  through  <' Rattlesnake  Bend,"  '82,  1083. 
lH82-'84.  No  operations  for  lack  ot  funds,  '83,  848;  '84,  1035. 
lH84-'d5.  Completion  of  improvements  recommenced,  '85,  1044. 
lb8i>-'86.  Cut-oft'  No.  4  excavated  to  9  feet  low  water,  136  feet  long  and  40  feet  wide; 

the  ''Thorough fare"  and  Cut-off* No.  3  widened;  6 points  rounded  oflT;  taming- 

basin  at  head  of  navigation  enlarged ;  shoal  at  moatb  of  Collin's  Canal  removed; 

all  dredging  to  9  feet  low  water,  '86,  969. 
Projects* 
By  Cupt.  Phillips,  1879,  for  improvement  of  the  river  by  formation  of  a  channel 

60  feet  wide  and  9  feet  deep  at  ordinary  stage  of  water,  by  dredging,  by  catting 

off  projecting  points  at  bends  and  removal  of  stumps,  snags,  and  airoilar  olh 

Btructions.    Estimated  cost,  $8,000,  '79,  696,  699. 

Surveys. 

Upper  portion,  '86,  969. 


SEBEWAIIVO  BABBOB.  lUCB.— Imfbovembmt  of. 

(Continued  from  Vol.  I,  p.  510.) 
Approprlafions. 

1876 $8,000 

1881 7,000,  '81,  2251. 

Confracts. 

18&0.  T.  M.  Hubbell,  for  dredging,  at  25  cents  per  onbio  yard,  '81,  2253. 
Eni^ineers. 
Chief  of  Engineers. 

Ueports,  '80,  220,  221 ;  '81,  299;  '82.  294 ;  '84,  308. 
Engineer  in  Charge. 
Maj.  F.  Harwood,  1879.    ReporU,  '80,  2043,  2044 ;  '81, 2251 ;  '82, 2334;  '84, 2079. 
Operations. 
18^'0~'61.  13,279  cubic  yards  material  dredged  from  the  channel,  '81,  2251. 
188l-'82.  11,332  cubic  yards  material  dredged  from  the  channel,  '82,  2334. 
Projects* 
The  original  project  of  1874  proposed  the  formation,  by  dredging,  of  a  channel  100 
feet  wide  and  6  feet  deep  from  the  mouth  of  the  river  to  the  o-foot  carve  in  the 
bay,  at  a  cost  of  $8,000,  '75,  i,  291,  292.    This  work  was  accomplished  in  1876, 
'76,  ii,  537. 
By  MaJ.  Harwood,  18S0,  for  excavation  of  a  channel  50  feet  wide  and  7  feet  deep 
to  Saginaw  Bay.    Estimated  cost,  $7,000,  '80,  2045.    Work  completed  in  18ttl, 
'82,  2334. 

Surveys* 

Ordered  by  act  of  March  3,  1879.  Made^  1880,  under  direction  of  Mi^.  Harwood, 
'80,  2044.  Resurvey,  to  obtain  a  12-ioot  channel,  reported  aa  unworthy  of  im- 
provement, '84,  2079. 


8E€BETABT  CBEEK,  MB*— Impbovxmsnt  ov. 

(Continued  from  Vol.  I,  p.  510.) 
Appropriations. 

iHdO $3,000,  '80,637. 

1881 3.000,  '81,  878. 

Commerce. 

PrcHeiit  aud  prospective  commerce,  '80,  637. 
Contracts. 

1880.  American  Dredging  Company,  for  dredging,  at  18  cents  per  onbio  yard,  91, 
878. 

1881.  American  Dredging  Company,  for  dredging,  at  20  cents  per  cubic  yaidj  'Blf 
878. 
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8E€Ri:TART  CREEK,  l!ID.--Contmued. 

Enirineers. 

Chief  of  Enoinxsrs. 

Reports,  '80,  103;  '81,  136;  '82,  132;  '83,  137. 
Engineer  in  Gharob. 
Lient.  Col.  W.  P.  GraighiU,  1879.    Reports,  '80, 636;  '81,  B77;  '82,  852;  '83, 678. 
Operations. 
1880-'81.  29,215  cubic  yards  material  dredged  from  channel  and  tornlng-baain,  '81, 

1881-'83.  No  operations,  '82,  852 ;  '83,  678. 
Projects. 

By  Lieut.  Col.  Craighill,  1880,  for  improvement  of  Secretary  Creek  by  excavation 
of  a  7-foot  low-water  channel  75  feet  wide  from  the  month  op  to  the  town  of 
East  New  Market.    Estimated  cost^  |7,250,  '80,  637. 
Surveys. 

Exammation  ordered  by  act  of  March  3, 1879.    Made,  1880.  nnder  direction  of  Lient. 
Col.  CraighiU,  '80,  636. 


SRARK  RITER,  N.  JT.— Survey  of. 

Enirineers. 

Cbief  of  Engineers. 

Reports,  '80,  90;  '81,  115. 
Engineer  in  Charge. 

Lieut.  Col.  N.  Michler,  1880.    Report,  '81,  730. 
Assistant. 

A.  Doerflinger.    Report,  '81,  730. 
Physical  Ciiaracteristics. 
Description  of  river,  '81,  731. 

Plaus. 

Lieut.  Col.  Michler,  in  1880,  did  not  consider  it  advisable  to  undertake  any  work  of 
improvement,  '81,  7.30. 

Surveys. 

Ordered  by  act  of  June  14,  1880.    Made,  1881,  nnder  direction  of  Lieut.  Col.  Mich- 
ler, '81,  730. 


SHAWNEETOWHr  HARBOR,  1I«L.— Examination  of. 

Enirineers. 

Chief  of  Engineers. 

Report,  '85,  284. 
Engineer  in  Charge. 
Lient.  Col.  W.  £.  MerrilL    Report,  '85,  1828. 
Plans. 

In  1884  Lieut.  Col.  Merrill  considered  that  since  the  object  desired  was  the  con- 
struction of  a  levee  to  protect  the  town  against  flood,  the  locality  was  not 
worthy  of  improvement,  '85, 1828. 

Surveys. 

Examination  ordered  by  aot  of  July  5, 1884.  Made  nnder  direction  of  Col.  Merrill, 
'85,  1828. 


SHEBOTOAUr  HARBOR,  WIS.— Improvement  of. 

(Continued  from  Vol.  I,  p.  511.) 
Appropriations. 

1852-'79 $183,448.91 

1880 7, 000. 00, '80, 1921. 

1881 25, 000. 00, '81, 2101. 

1882 30, 000. 00, '82,  2150. 

1884 28, 000. 00, '84,  1857. 

1886 15, 000. 00,  *86.  1671. 

Total 288,448.91 

1888 15,000.00,  act  of  August  11, 1888. 
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8H£BO¥GAI!V  HABBOB»  WlS.-Continned. 

Contracts. 

le^l.  W.  T.  Casgraiu,  for  pier  extei^sion^  'SI,  2101. 
1hb2.  W.  T.  CasgraiD«  for  pier  exteDsion,  '82,  2150. 

1883.  W.  T.  CaHgraiD,  for  orib  saperstracture  constractiou,  '83,  1691. 

1884.  C.  U.  Harmes,  for  dredging,  at  25  oents  per  cubic  yard,  '84,  1855.     Tmman 
Sl  Cooper,  for  pier  extension,  '85,  2002. 

18>%.  Trumaa  &,  Cooper,  for  pier  extension,  '87,  2049.     . 
Engineers. 
CniEF  OF  Enoinkkbs. 

Reports, '80,  206 ;  '81,278;  '82,274;  '83,282;  '84,282;  '85,305;  '86,299;  '87, 
265. 
Enoinbbrb  in  Charor. 

Lieut.  Col.  H.  M.  Robert,  1875-^83.     Reports,  '80,  1920;  '81,  2098,  2162;  'Sa,  2149. 
Capt.  F.  A.  Hinnjau,  1883-'84.    Report.  '83,  IbUO. 
Lieut.  Col.  J.  W.  Barlow,  1884-'86.     Reports,  '84, 1855 ;  '85, 2001. 
Capt.  C.  E.  L.  B.  Davis,  1886-'—.    Reports,  '86, 1670 ;  '87,  2047. 
Assistant. 

L.  Y.  Scbermerhom.    Report,  '81,  2104. 
Operations. 

History  of  work,  '81, 2104. 

1879-'^.  62  linear  feet  of  old  superstructure  removed  and  rebuilt ;  6,955  cubic  yards 

sand  dredged  from  channel  between  the  piers,  '80,  1920. 
1880-'H1.  9,456  cubic  yards  material  dredged  on  bar  and  between  the  piers,  '81,  S099. 
1881-82.  107  linear  feet  pile-pier  and  50 linear  feet  of  crib-pier  built;  11,671  cubic 

yards  material  dredged  from  the  bar  and  channel,  '82,  2149. 
1882--'83.  250  linear  feet  of  crib-pier  and  24  linear  feet  of  pile-pier  built  with  super- 
structure for  the  same ;  5,408  cubic  yards  material  dredged  from  channel  through 
the  outer  bar,  '83, 1690. 
1883-'84.  250  linear  feet  crib- work  with  superstructure  for  same  built  and  sunk  in 
extension  of  the  north  pier ;  6,425  cubic  yards  material  dredged  from  the  chan- 
nel, '84, 185a 
1884-^8o.  Crib  construction  commenced  under  Truman  &  Cooper's  oontVact ;  35,882 
cubic  yards  matarial  dredged  from  channel ;  300  linear  feet  of  north  pier  rip- 
rapped,  '85, 2001. 
1885-'86.  South  pier  extended  350  feet ;  95  feet  of  superstructure  built,  '86, 1670. 
1886-'67.  10,075  cubic  yards  material  removed  by  United  States  dredge,  '87, 2048. 

Projects. 

In  1852  and  1864  |20,000  was  appropriated,  which  was  applied  in  extension  of  work 
undertaken  by  city  of  Sheboygan,  '76,  ii,  374 ;  '81,  2105. 

The  project  of  1866  proposed  the  extension  of  piers  fVom  the  river  month  to  the  12- 
loot  curve  in  the  lake  with  dredging  to  a  depth  of  12  feet  in  the  channel  between 
the  piers,  '66,  i,  19,  24 ;  iiL  12,  67,  75. 

In  lh73  the  project  was  modified  by  additional  pier  extensions  and  dredging  so  as 
to  obtain  a  channel  16  feet  deep,  '73,  513 ;  '81,  2105.  TotiU  amount  appropri- 
ated from  1852  to  1880,  inclusive,  $190,448.91. 

By  Lieut.  Col.  Robert,  1881,  for  extension  of  piers  to  20«foot  curve  in  Lake  Michigan, 
by  construction  of  1,0^  linear  feet  pile-pier  and  900  linear  feet  of  crib*pier; 
also  for  excavation  of  channel  200  feet  wide  and  18  feet  deep  at  the  outer  end, 
decreasing  to  14  feet  at  the  shore-line.  Estimated  cost,  (150,000,  '81, 2104, 2108. 
Increased  in  1884  to  (195,000,  '84, 1856 ;  '87, 2047. 
Surveys. 

Of  harbor,  1881,  '81, 2102. 

Maps. 
^81, 2104. 


SHEEPSHEAD  BAT,  N.  T.—Improvembnt  of. 

(Continued  from  Vol.  I,  p.  513.) 
Appropriations. 

1880 |3, 000, '80.  515. 

1881 5,000,  '81,052. 

1882 3, 000, '82,  672. 

1884 5, 000. '84,  734, 

1886 5, 000, '86, 745. 

Total 21,000 

1888 5,000.  act  of  Augusta,  1888. 

Statement  of  appropriations,  '87,  .736. 
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SHEEP8HEAD  BAT,  BT.  T.-Continned. 

Contracts. 

1802.  H.  N.  6l  a.  J.  Beardsley,  for  dredgine,  at  45  cents  per  onbio  yard,  '83, 567. 
1884.  Atlantic  Dredging  Company,  for  dreeing,  at  13^  cento  per  cnbic  yard,  '85|  74S. 
Engineers* 
Chikf  op  Engixbbrs. 

Reports,  '80,  84 ;  '81, 105;  '82,  106 ;  '83, 103 ;  '84, 109 ;  '85, 99 ;  '86, 100 ;  '87, 64. 
Enoinekrs  in  Charge. 
Col.  J.  Newton,  1878-'83.    Reports,  '80,  515 ;  '81,  651 ;  '82,  670. 
Lieot.  Col.  6.  L.  Gillespie.  1883-'d6.     Reports,  '83, 5<)6 ;  '84,  732 ;  '85, 740. 
Lieut.  Col.  W.  McFarland,  1886-'—.    Reports,  '86,  743 ;  '87,  734. 
Operations* 
18'-3-'84.  20,000  cubic  yards  material  dredged  from  tbe  cbauuel,  '84,  733. 
1S84>'85.  No  operations,  '85,  741. 

1885-'86.  21,256  cubic  yards  material  dredged  from  cut  at  Dead  Horse  Inlet,  '86, 744. 
1886-'87.  No  operations,  '87, 736. 
Projects. 
By  Lieut.  Col.  Newton,  1879,  for  improvement  of  Sbeepsbead  Bay  by  diking  and 

dredging.     Ritimuted  cost,  $100,000,  '79, 400 ;  '86,  743,  745. 
In  1882  tbe  project  was  cbanged  to  one  for  a  cut  100  feet  wide  and  6  feet  deep  at 
mean  low  water,  to  connect  Sbeepsbead  Bay  witb  Dead  Horse  Inlet,  also  for 
dredging  interior  cbannel.    Estimated  cost,  |34,200,  '82, 671 ;  '86,  744 ;  '87, 735. 
Surveys. 
Ordered  by  act  of  June  18, 1878.    Made  under  direction  of  Col.  Newton,  1678,  '79,399. 
Maps. 

'82,  670 ;  '84,  732. 


SHENANDOAH  BITEB,  YA.  AND  !¥•  TA.-Survisy  or. 

(Continued  from  Vol.  I,  p.  513.) 

A  ppropria  tions. 

1«80 •$15,000,  '80,  66L 

1881 "2,500, '81,  904. 

Engineers. 

Chikf  of  Enoinkbrs. 
Reports,  '80, 106, 110:  '81, 143;  '82, 140;  '83, 143;  '84,  148;  '85,  143;  '86,  i:«; 
'87,  105. 
Engineers  in  Charge. 
Lieut.  Col.  W.  P.  Craigbill,  1879^85.    Reports,  '80,  661 ;  '81,  903;  '82,912;  '83, 

699  *  '84  927 
Lieut!  Col. 'p.  C.  Haines,  1885^'--.     Reports,  '85, 057 ;  '86, 891 ;  '87,  925. 
Assistants. 
N.  H.  Button.     Report,  '80,  664. 
J.  Herron.     Report,  '80,  667,  670. 
C.  B.  Fisk.     Report,  '80,  674. 
Operations. 
A  plan  was  submitted  by  Lieut.  Col.  Craigbill,  in  1880,  for  improvement  of  the 
Shenandoab  from  Port  Republic  to  Harper's  Ferry  by  slackwater  navigation, 
at  an  estimated  cost  of  (72,2,50,  but  title  could  not  be  secured  by  tbe  Govern- 
ment to  the  necessary  lands  until  1883,  '83,  699.    Still  further  legal  difficulties 
arose,  '84, 927,  and  up  to  the  end  of  the  fiscal  year  18K7  operations  bad  not  been 
commenced,  '87,  925. 
Projects. 
By  Lieut.  Col.  Craigbill,  1880,  for  improveuieut  of  the  Shenandoab  River,  by  slack- 
water  navigation,  securing  a  20- foot  width  and  l^-foot  depth  at  low  stage  of 
water  from  Fort  Republic  to  Harper's  Ferry,  by  rebnildinpftho  locks,  darns,  and 
chutes  of  the  navigation  company.    Estimated  cost,  $72,250,  '80,  666, 667.    (See 
proviso  of  acts  of  1880-'81,  '85, 957.) 
Surveys. 
Ordered  by  act  of  March  3, 1879.    Made,  1880,  under  direction  of  Lieut.  Col.  Craig- 
bill, '80,  662. 

*SMProTlao, '85,  9S7  " 
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SHIP  ISIiAlf  D  HARBOB*  SI ISS.— Examination  of  outuct  of. 

Engineers. 

Chief  of  Engineers. 

Reports,  '81,  189;  '82,  18$. 
Engineer  in  Charge. 

Capt.  A.  N.  Damrell.    Report,  ^82,  1331. 
Arsistant. 
T.  L.  Harrison.    Report,  '82,  1331. 
Plans. 
Id  18dl  Capt.  Damrell  did  not  consider  that  any  improTement  to  the  ontlet  of  iht 
harbor  was  needed,  '82,  1321. 
Hurvejm. 
Examination  ordered  by  act  of  Jnne  14, 1880.    Made  nnder  direction  of  Capt.  Dm- 
reU,  '82,  1321. 


SHOAIi  HARBOB  AlfD  COJHPTON'S  CREEK,  IV.  J.—Survkt  or 

Engineers. 

Chief  of  ENOiNBBRa. 

Report,  '84, 19SL 
Enoinskr  in  Charge. 

Maj.  G.  L.  Oillespie.    Report,  '84,  770. 
Assistant. 
A.  Doerflinger.    Report,  '84,  771. 
Pliysical  Characteristics. 
Description  of  locality,  '84,  770. 
Plans. 
By  MaJ.  Gillespie,  1884,  for  the  formation  of  s  channel  in  the  creek,  by  dredging, 
150  feet  wide  and  5  feet  deep  at  low  water  between  the  harbor  and  the  bay. 
Estimated  cost,  $64,140,  '84,  771,  773.  ' 

Surveys. 

Ordered  by  act  of  Aagnst  2, 1882.    Made  nnder  direction  .of  Mi^.  Gillespie,  '84, 770. 


SHOAL  UTATER  BA¥,  WASH.    (See  Baker's  Bat.) 


SHRETEPORT.  LA.    (See  Red  Riveb,  La.) 


SHBEWSBURT  RITEB,  N.  J.— Improvement  of. 

(Continued  from  Vol.  I,  p.  513.) 
A  ppropriatlons. 

1852-'79 $48,500 

1880 30, 000, '80,  543. 

1881 «6, 000, '81,  699. 

1882 30,000, '82,  693. 

1886 10,000,  '86,  760. 

Total 204,500 

1888 10,000,  act  of  August  11, 188a 

Appropriations  prior  to  1880,  '80,  543. 
Commerce. 

Increase  in  commerce  consequent  upon  improvement,  '84,  745. 
Contracts. 
1880.  J.  A.  Boqker,  for  crib  and  training  dike  construction,  '80, 542.    J.  Eelley,  for 
pile-dike  oouBtrnotion,  '81,  700. 
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SHREWSBVBr  RIVEB,  IV.  J.-Continaed. 

Contracts— Continned. 

1881.  W.  H.  Wood,  for  pile-dike  construction,  '81,  TOO.  E.  Brainard,  jr.,  for  dred^^ 
in  ji:,  at  34  cents  per  cubic  yard,  '82,  693.  W.  H.  Wood,  for  pile  dike  constraction, 
'82,  693.  W.  H.  Wood,  for  dredging,  at  44  cents  per  cnbic  yard,  '82,  694.  E. 
Brainard,  jr.,  for  dredging,  at  42  cents  per  onbic  yard,  '82,  694. 

1882.  £.  Brainard,  jr.,  for  dredging,  at  36  cents  per  cabio  yard,  and  diking  at  ^.60 
per  linear  foot,  '83,  578. 

Enirineers. 
Chikf  of  £x6 inkers. 

Repo!tM,'80.87;  '81,110;  '82,111;  '83,107;  '84,114;  '85,105;  '86,103;  '87,74. 
Board  of  Enoinkbrs. 
The  Board  of  Engineers,  1880,  ooncar  with  Lieut.  Col.  Miobler  in  tbe  proposed 
change  of  channel  from  the  west  to  the  east  side  of  Island  A,  '81,  704. 
Engineers  in  Charge. 
Lieut.  Col.  N.  Micbler,  187&^82.    Beports,  '80,  542 ;  '81,  697,  701. 
Lieut.  Col.  G.  L.  Gillespie,  1882-'86.    Reports,  '82, 690 ;  '83, 576 ;  '84, 751 ;  '85, 751. 
Lieut.  Col.  W.  McFarland,  1886.    Report,  '86,  756. 
Lieut.  G.  McC.  Derby,  1887-'—.    Report,  '87,  778. 
Operations. 
1879-80.  1,830  feet  of  west  dike  completed,  '80, 542. 

1880-^81.  24,017  cubic  y  ardssand  dredged  from  flat  at  South  Branch  entranoei  '81, 608. 
1881-'82.  89,566  cubic  yards  material  dredged  from  north  and  south  branches  and 

main  stem ;  4,021  linear  feet  pile-dike  built,  '82,  690,691,692. 
1882-'83.  94,311  cubic  yards  material  dredged  from  north  and  south  branches  and 

main  stem;  503  linear  feet  of  diking  built,  '83,  577. 
1883-'84.  31,415  cubic  yards  material  dredged  from  South  Branch  Channel,  '84, 745. 
1884-'86.  No  operations,  '85,  751 ;  '86,  759. 
1886-'87.  1,357  linear  feet  of  Dike  B  nprapped,  '87,  77a 
Physical  Cliaracterifttics. 
Description  of  the  river,  '86,  756. 

Projects. 

The  project  of  1870  proposed  dredging  ohannels  through  the  shoals  in  both  branches 
of  the  river,  at  an  estimated  cost  of  |14JMH),  '71,  703.  This  amount  was  appro- 
priated in  1871  with  an  additional  $5,000  in  1873,  but  the  improvement  waa  not 
permanent,  '86,  104. 

In  1879  the  existing  project  was  adopted  for  securing,  by  dredging  and  by  con- 
tracting the  wider  portions  of  the  river  by  the  use  of  dikes,  channels  6  feel 
deep  at  mean  low  water  and  from  200  to  300  feet  wide,  and  extending  from  the 
6-foot  curve  at  the  mouth  in  Sandy  Hook  Bay  up  to  the  6  foot  curves  on  both 
branches  of  the  river  in  the  bays  above.  Estimated  cost,  as  modified  by  Board 
of  Engineers,  $142,086,  '79,  408.  411 ;  '86, 757. 

In  1880  Col.  Michler  proposed  the  onange  of  the  proposed  channel  from  the  west  to 
the  east  side  of  Island  A  in  the  South  Branch,  '81,  701.  Concurred  In  by  Board 
of  Engineers,  1880,  '81,  704. 

The  amount  appropriated  from  1852  to  1886,  inclusive,  was  $304,000.    In  1887  the 
total  estimated  cost  was  revised  to  $254,562,  '87,  781. 
Surveys. 

Maps. 
'81,698;  '82,  694;  '87,  780. 


SIOUX  €ITY9  lOHTA.    (See  Miflfloum  River  betwxsn  mouth  Aia>  Sioux 

City.) 


SIPSET   RIVER,  ALA.~£xAMiNATioN  OF. 
(Continued  from  Vol.  I,  p.  515.) 

Eniriii^^rs* 

Chief  of  Enginebes. 

Reports,  '80,  140;  '81,  189. 
Engineer  in  Charge. 
Capt.  A.  N.  Damrell,  1879.    Report,  '81, 1221. 


I 
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8IPSET  RITEB,  AI-A^— Continued. 

^I?"880  Capt.  Damrell  Btaiad  that  there  wa.  no  oommeroe  of  importi^noe  on  the 

river,  m,  1221. 
*  0^e^%  act  of  March  3, 1879.    Made,  1880,  under  diieetion  of  Capt.  I>«irell, 

'81, 1821. 


8IVSLAW  BAT,  OBEO.-Examination  of. 

Sniri  liters. 

Chirp  of  Enginkbrs. 

Reports,  '80,  242 ;  '81,  332 ;  '87,  330. 
Engineers  in  Chabok. 

Maj.  G.  L.  Gillespie,  1879.    »«Por*> '81,^617. 

Capt.  C.  F.  Powell,  1H86.    Report,  '87,  2433. 
Assistants.  ^^^ 

J.  8.  Polhemus.     Report,  '81, 2618. 

Lieut.  E.  Bnrr.     Report,  '87,2494. 
Plirslcal  CiiaracterlsUcs.  ,^„  o.g« 

DeucriptioD  of  river  and  surroiiuding  country,  81,  Man ,  07, 3M»a. 

Sarvejrs. 

The  locality  deemed  worthy  of  a  snrvej;-^^.  «oip.  ^„ j^,  ^;«^#i««  a/ 

Exaiuiiiatioii  ordered  by  act  Of  Augu8t>  J886.    Made,  1886^  under  direction  of 

Capt.  Powell. '87,  2493.  *'>V      ^i.«  ^^  s«»...^^t«».«»^  «? 

Capt.  Powell  reporto  that  the  river  and  bar  are  u3Sr>rt^y  ^^  vafxprovement,  «7, 

2494. 


SKAGIT,  STEIIiAIIUAnriSH,  NOOTSACK,  SWolP?™?™»  ^^ 
SNO^IIJALIIIIE  RIVERS,  WASH.— iMPBOVKr*^^  ^'• 

(Continued  from  Vol.  I,  p.  615.) 
Appropriations. 

1»H() f  2,500, 'C2  2'8-. 

1H.^^ 20,000.  '82.  2685.  V 

18H4 10,0^0,  '84,  227.>.  \ 

1886 10,000,  '86, -t03.  ■ 

Total 42,500 

1838 l.^.O      f*  cr/ugnstll  1888. 

Statement  of  appropriations,  '87,  24  U. 
Commerce. 

Amonnt.  to  be  influenced  by  improvement,  '84.  2275. 
Contracts. 

I88:{.  Cashen,  McKay  &  Co.,  for  wooden- hull  snag-boat  constrnction,  '83, 2  >75 
Engineers. 
Chikf  of  Engineers.  mi. 

E*»port8,  '8i,  242;  '31,  :32:  '82,  323:  »83,  33.;  '84,  MO;  '85,  367:  '86,4 
'87, 329.  ^. 

Ekgineer«»  in  Charge. 


Maj.  G.  L.  Gillespie,  1880-'82.    Report,  '81,  2608,  2611,  2614. 

Capt.  C.  F.  Powell,  1882-'—.    Report*,  '82,  268  ;  '83, 1998;  '84,  2274 ; 


!'85.5i«^ 


'86,  2007 ;  '87,  *i490. 

Asm  STA  \T 

R.  A.  Habersham.    Report,  '81,  2610,  2613,  2615. 
Operations. 

188.V*7.  105  snags  removed  on  the  Snohomish  River,  '84,  2274. 

1884-85.  1,'202  snags,  logs,  etc.,  removed  from  the  Steilaqnamish  and  Skagtl  rivers ; 

extensive  logjam  below  Nootsack  Crossing  removed,  '85,  2403. 
1885-'-^.  No  operations  for  lack  of  funds,  '86,  2007. 
1886-'87.  847  snags  and  97  trees  removed  from  lower  Snohomish  and  Nootsack  risers, 

'87,  2490. 

*  For  Skagit  Btver  alone. 
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SKAOIT,  STCILA<|UARI19H,  IVOOTSACK,  SL^OHOffllSH,  AlVD 
SNO<|UAI.llIl£  BtVEttS,  WAtiH. -Continued. 

Phyftical  Characteristics. 

Description  of  river  and  anrroanding  coantry,  '81,  2613. 
Private  and  Corporate  UTorlt. 

Work  on  the  Nootoack  Jam  done  by  contractor's  party  under  local  citizens'  com- 
mittee, '85,  2404 ;  '86,  2007. 

Projects. 

By  Maj.  Gillespie,  1881,  for  constrnctlon  of  Bna^-boat  and  maintenance  of  same  for 

or  one  year.    Estimated  cost,  $^25,000,  '81,  26  2.     Increased  $  ,000  in  18H2,  '82, 

2686,  and  $10,000  in  1884,  '84,  2275.    Estimate  for  completion,  18d6,  |2U,000, 

'86,  2008. 
Surveys. 
Ordered  by  act  of  Jnne  14, 1880.    Made,  1880,  under  direction  of  Maj.  Gillespie,  '81, 

2611. 
Examination  of  Steilaquamish  River  ordered  by  act  of  Jnne  14,  1880.    Made,  1880, 

under  direction  of  Maj.  Gillespie,  '81,  2608. 
Examination  of  Nootsack  River  ordered  by  act  of  June  14, 1880.    Made,  1880,  under 

direction  of  Maj.  Gillespie,  '81,  2611. 
Examination  of  Snohomish  River  ordered  by  act  of  June  14,  1880.    Made,  1880, 

under  direction  of  Mi^.  Gillespie,  '81,  2614. 


SKIPANOBr  RITEB«  OREG.    (See  Toung'b,  Lewis,  and  Clarke's  iuyEB&) 


8KIPTON  CREEK*  AID.— Examination  or. 

Enirlneers. 

Cflnsr  OF  Engineers. 

Reports,  '81,  150;  '82,  144;  '85,  137. 
Engineers  in  Charge. 
Lieut.  Co].  W.  P.  CraigbiU.    Report,  '82,  94a 
W.  F.  Smith,  U.  8.  Agent.    Report,  '85,  007. 
Plans. 
By  Lieut.  Col.  CraigbiU,  1882,  for  tbe  formation  of  a  dredged  channel  through  the 
bar  at  tbe  month  10  i  feet  wide  and  6  feet  deep  at  low  water,  with  a  turning- 
basin  at  Skipton  Landing  300  by  200  teet.    Estimated  cost,  $15,000,  '82,  949; 
'85,  908. 
Sanreirs. 
Examination  ordered  by  act  of  March  3, 1881.    Made  under  direction  of  Lieut.  Col. 

CraigbiU,  '82,  948. 
Examination  ordered  by  act  of  July  5, 1884.    Made  under  direction  of  W.  F.  Smith, 
'85,  907. 


SLAUGHTER  CREEK,  MD.— Survey  of. 

(Continued  from  Vol.  I,  p.  515.) 

Enirineers. 

Chief  of  Engineers. 

Report,  '80,  110. 
Engineer  in  Charge. 

Lieut.  Col.  W.  P.  CraigbiU,  1879.    Report,  '80,  739. 
Physical  Characteristics. 

Description  of  creek  and  adjacent  country,  '80,  740. 

Plans. 

By  Maj.  CraigbiU,  1880,  for  Hecuring  a  channel  below  tbe  bridge  at  Ferry  Point  7 
feet  deep  at  mean  low  water.    Estimated  coBt,  |7,250.  '80,  740. 

Surveys. 

Ordi'it  d  by  act  of  Maroh  3,  1879.    Made,  1880,  under  direction  of  Maj.  CraighlU| 
'80.  739. 
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8]9IITU*S    miLLS    AND    WHITE    OAK    RIVEU-Kxauination  of 

80UI>iO  BBTWKKN. 

(Bee  Bkaufokt  and  Nbw  Bivkb,  N.  C.) 


SMITH'S  BITER,  €AL.— Exaionation  of  mouth  of. 

Engineers. 

Chief  of  Enoinbers. 

Report,  '87,  324. 
Enginebk  in  Charge. 

Capt.  A.  H.  PayBOu.    Report,  *87,  2450,2452. 
Assistant. 
A.  Bosohke.    Report,  '87,  2451. 
Plans* 
In  1887  Capt.  Payson  considered  that  the  cost  of  the  improvement  would  not  be 
justified  by  the  interests  served,  '87,  2450,2453. 
Surveys. 
Exa  mi  nation  ordered  by  act  of  Augnst  5, 1886,    Made  nnder  the  direction  of  Cape. 
Payson,  '87,  2450. 


SBTAGS,  REnOVAIi  OF,  FROM  UPPER  RllSSiSSIPPI  BIYEB. 

(See  Mississippi  River,  Upper.) 


SNAKE  RITER,  UTASH.— Survbt  of,  abovb  Lewistok. 

(See  also  Columbia  River,  Uppbb.) 

Engrineers* 

Chief  of  Engineers. 

Reports,  '81,  322 ;  '82,  324 ;  '85,  372. 
Engineers  in  Charge. 
Capt.  C.  F.  Powell.     Report,  '82,  2716. 
Maj.  W.  A.  Jones.    Report^  '85,  2440. 
Assistants. 
Lient.  T.  W.  Symons.    Report,  '82, 27ia 
F.  J.  Carrel.    Report,  '85,  2441. 
Physical  Characteristics. 

Description  of  river,  '82,  2716,  2718;  '85,  2441. 
Plans. 
By  Capt.  Powell,  1881,  for  the  improvement  of  the  river  from  Lewiston  to  Sainton 
River  by  the  removal  of  rock,  bowlders,  and  gravel,  ho  as  to  pive  navigaiii'ii 
from  4  to  6  months  of  the  year.    Estimated  cost,  l>:)2,604,  '82,  2718,  2722. 
Surveys. 
From  Lewiston  to  mouth  of  Salmon  River  orderod  by  act  of  March  3,  Idbl,  '81, 

332.    Made  nnder  direction  of  Capt.  Powell,  1881,  ^82,  2716. 
Between  Lewibton  and  mouth  of  Bois^^  River  ordered  by  act  of  July  5,  1884.  'tt&d^? 
under  direction  of  Maj.  Jones,  1884,  '85,  2440. 


SNOUOmiSH  RITER.    (See  Skagit  Rivbr,  Wash.) 


SBroqiTAIiiniE  river,    (See  Skagit  Rivbr,  Wash.) 


(Continaed  from  Vol.  I,  p.  516.) 
Appropriations* 

l«-29-'79 $343,771.80 

1880 3,000.00,  '80,2210. 

ISSl 5,000.00,  '81,  2442. 

1882 25, 000. 00, '82,  2448. 

1884 10.000.00,  »84,  2141. 

1886 16.875.00,  '86,  1890. 

Total 403,646.80 

1888 24.000.00,  act  of  August  11,  1888. 

LiHt  of  appropriations  preyions  to  1880,  '81,  2441. 
Contracts* 

1881.  C.  F.  Dunbar,  for  dredging,  at  2:)  cents  per  cubic  yard,  '81,  2443. 

1882.  G.  Kellogg  &  Co.,  for  pier  construction,  '83,  1946. 

1883.  A.  J.  Packard,  for  iron,  '83,  1946. 

1884.  A.  F.  Chapman,  for  pier  extension.  '86,  1890. 

1886.  W.  S.  Malcolm,  for  dredging,  at  lo  cents  per  cubic  yard,  '87,  2377. 
Engrineers*' 
Chief  of  Enginkerb. 
Reports,  '80,  231;  '81,  318;  '82,  312;  '83,  ^0;  '84.  324;  '85,  349;  '88,  344;  '87, 
309. 
Engineers  in  Charge. 
MaJ.  W.  McFarland,  1875-^83.    Reports,  '80,  2209;  '81,  2441;  '82,  2446. 
Lieut.  CoL  H.  M.  Robert.  1883-^85.    Report*,  '83,  1945 ;  '84,  2140. 
Capt.  E.  Maguiro,1885-'87.    Reports,  '85,  2274;  '86,  1890. 
Capt.  C.  F.  Palfrey,  1887-'—.    Report,  '87.  2376, 
Operations* 
l879-'80.  825  linear  feet  west  pier  superstructure  rebuilt,  '80,  2209. 
1880-'81.  13,000  cubic  yards  sand  dredged,  '81,  2441. 
1881-^82.  29,000  cubic  yards  sand  dredged;  100  linear  feet  catch-sand  fence  built, 

'82,  2446,  2447. 
1882-'83.  Foundations  for  cribs  and  construction  of  eaine  in  progress ;  1,245  cubic 

yards  material  dredged,  '83,  1945. 
1883-'84.  330  linear  feet  pier  extension  built ;  1,991  cubic  yards  material  dredged, 

'84,  2140. 
1884-'85.  200  linear  feet  pier  extension  completed,  '85,  2275. 
1885-'86.  200  linear  feet  pier  superstructure  completed;  sand  fences  repaired,  '86, 

1H90. 
1886-'87.  13,224  cubic  yards  material  dredged  and  piers  extensively  repaired,  '87, 
2377. 
Projects* 
After  an  aggregate  of  appropriations  amounting  to  $351,771.80  Maj.  McFarland 
proposed,  in  1881,  the  extension  of  east  and  west  piers  to  15-foot  curve  and 
deepening  the  channel  to  15  feet  by  dredging.    Estimated  cost,  $100,000,  '81, 
2442 ;  '87,  2376. 

Surveys* 

Maps. 
'81,  2442. 


SOBUS  HARBOR  (LITTLE),  N.  Y*— Improvement  or. 

(Continued  from  Vol.  I,  p.  518.) 
Appropriations* 

1852-79 fl94,441.77 

1880 20, 000. 00, '80,  2211. 

1881 20,000.00,  '81,  2445. 

1882 25,000.00,  '82,  2449. 
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SODUS  HABBOB  (LITTLE,)  N.  T.— Continiied. 

Approprlatlons—Contmned. 

leW4..:. $10, 000. 00. '84,  2142. 

Ib86 12,  .000. 00, '86,  1892. 

Total 281,941.77 

1888 16,000.00,  act  of  August  11, 1888. 

LiHt  of  appropriatioDB  prior  to  1^80,  '81,  2443. 

Contracts* 

1879.  C.  F.  Diinbar,  for  dredging,  at  18  cents  per  cubic  J'ard,  '80,  2212. 

1880.  W.  D.  Taylor,  for  iron,  '81,  2446.    H.  J.  Myers  and  H.  C.  Poefc^  for  timber.  £ 
2446. 

1881.  D.  W.  McConnell,  for  dredging,  at  17f  cents  per  cubic  yard,  '81,  244*'.  I 
Myers  and  H.  E.  Post,  for  timber,  '81,  2446.    W.  D.  Taylor,  for  iron,  '8L  .- 

1882.  Kelly  &,  Benneiman,  for  pier  extension,  '83,  1947.    A.  J.  Packard,  for-r  - 
'83,  1946. 

EnirAneers. 
Chief  of  Enoinebrs. 
Reports,  '80,132;  '81,318;  '82,312;  '83,321;  '84,325;  '85,330;  '86,344;  ^: 
310. 
Enoinerbs  in  Charok. 
MaJ.  W.  McFarland.  1875-'83.    Reports.  '80.  2210 ;  '81,  2443;  '82,  2448. 
Lieut.  Col.  H.  M.  Robert,  1883-'85.     Reports,  '83,  1946 ;  '84.  2142. 
Capt.  E.  Magnire,  1885-'87.    Reports,  '85,  2276;  '86,  1891. 
Capt.  C.  F.  Palfrey,  1887-'—.    Report,  '87,  2379. 
Operations. 
1879-'^).  Filling  placed  in  east  pier;  1,000  linear  feet  west  pier  aaperstruc-tLr 

built:  9,678  cubic  yards  mat'Orial  dredged,  '80,  2210. 
1880-'81.  Work  on  piers  and  dredging  continued,  '81,  2444. 
1881-82.  East  pier  extended  757  feet,  and  west  pier  242;  40,000  cubic  yards  m* 

dredged  from  channel  between  piers,  '82,  2448. 
1882-'83.  East  pier  extended  360  feet,  and  west  pier  150  feet,  '83,  1946. 
1883-'84.  West  pier  extended  120  feet,  east  pier  240  feet,  '84,  2142. 
1884-85.  100  linear  feet  crib-work  added  to  west  pier  and  riprap  foondaiioD  ki 

for  remainder  of  extension,  '85,  2277. 
188r>-'86.  West  pier  extended  100  feet  au<l  200  linear  feet  superstructure  built,  ^' 

stone  dike  built  between  end  of  east  breakwater  and  shore,  '86»  1891. 
1886-'87.  No  operations,  '87,  2380. 
Projects. 
The  earliest  plan  of  improvement  was  submitted  in  1829  by  Capt.  T.  W.  Ma  ' 
The  first  appropriation  was  made  in  1852,  '74,  i,  256 ;  '76,  ii,  591.     The  pit^  ' 
project,  adopted  in  1881,  was  an  expansion  of  the  earlier  projects,  and  pn*]-*^ 
to  furnish  a  channel  of  entrance  not  leRs  than  15  feet  deep  by  the  closure  or  .: 
side  of  the  bay  by  a  lateral  i)ierof  crib- work  tilled  with  stone,  in  oonn»ri 
with  two  parallel  piers  extending  into  the  lake,  '79,  1731;  '8X.  2444;  ^ 
2379.     The  total  amount  apx>ropriate<l    from   1852  to  1886,   inclusive,  « 
i;i28l,941.77.    Amount  estimated -to  complete  project,  |32,50U,  *86|  344,  Ir? 
'87,  2381. 
Surveys. 
Maps. 
'81, 2446. 


/. 


SOUTH  AHIBOr,  N.  J.    (See  Amboy,  N.  J.) 


SOUTH  BEACHy  IVIASS.    (See  Edgautown  Harbor  and  Soutii  Beach. 


SOUTH  FORKED  DEER  RIVER,  TENIV*    (See  DssR  RivtR,  TiSNX.) 


SOUTH  FOBK«  K¥«    (See  Kentucky  Rivsr,  Soutb  Fobs.) 


M 


(Continued  from  Vol.  I,  p.  531.) 

Appropriations. 

l«()7-^9 (149,500 

IStRJ ,.        5,000,  '80,  aos9. 

lam 5,000, '81,  a-J3e. 

1H82 10,1)00,  '82,  !£tl7. 

lf)S4 7.500,  '84,  1993. 

1880 5,000,  '86,  1771. 

Total 182,000 

1S88 10,000,  actofAaguBt  11,  1888. 

Contracts. 

1880.  Squire  &,  White,  for  dredging,  at  3»  oeuls  per  cable  yard,  'BO,  3038. 
1H82.  Squire  &  White,  for  dredging,  at  19  cents  per  cnbic  ;nrd,  "SS,  1831. 
1887.  H.  B.  Herr  tb  Co.,  for  orib  construction,  '87,  2I91». 
Engineers. 
Chief  of  Engineers. 
Reports,  '80,  218:  '8X,  29G;  '82,  290;  "83,  998;  '84,  299;  '85,  321;  '86,  315; 
'87,  283. 

GNQINEBRa  IN   CHARQE. 

Maj.  8.  M.  UausSeld,  187^-'80;  '80,  3007. 
Maj.  F.  Harwood,  IH80-'82.     Repoits,  '80,  3028 ;  '81,  3235. 
Maj.  D.  P.  Heap,  1882-'83.    Report,  '83,  3317. 

Capt.  D.  W.  Lockwood,  1883-'—    Reports,  '83,  laSO;  '84,  1991;  '85,  2085;  '86, 
1770;  '87,  219«. 
Oprratlons. 

]880-'Bl.  11,571  cubic  yards  material  dredged  from  channel  between  lake  and  inner 

harbor ;  extensive  repairs  to  plant,  '81,  2235,  2235. 
188I-'82.  £01  linearfeet  of  plank  beam  revetment  and  534  linear  feet  of  calch-«nnd 

fenoebnilt, '63,  2Jt7. 
18H2-'83.  Repairs  to  south  pier,  revetment,  and  plank  beam  wall.  85  linear  feet 

Plank  beam  revetment,  aud  593  linear  feet  sand  fence  built  oa  north  side; 
r.449  uiibic  j'anls  matriial  dredged  from  "  middle  gronnd,"  '83,  183. 
1683-'84.  1,905  cnbic  yards  materi^  dreilgeU  from  channel  between  the  piers, 

'84,  1992. 
1884-'^.  447  linear  feet  of  north  pier  and  210  liuear  feet  of  sontb  pier  repaired, 

'85.  2085. 
1885-'8ti.  29,8C5  cable  yarda  material  dredged  from  channel  between  the  piers, 

'86,  1770. 
188(i-'87.    Site  dredged  and  foundation  piles  driven  for  50  linear  feet  of  crib- work 
ami  14  courses  of  saute  buili,  '87, 2198. 
Projects. 
The  original  project  of  1866  proposed  tbe  extension  of  two  parallel  piers  120  f^e- 
apart  from  the  mouth  of  the  river  to  the  12-rool  cnrve  iu  tlie  lake,  the  protect 
tlon  of  the  rivet  banks  by  sheet-pile  rovotmeut,  and  dredging  a  channel  IS  feet 
deep  between  the  piers  and  acrosa  the  outer  bars.     Estimated  cost,  9128,288.47, 
'66,  iv,  148;  '74,  i,  192;  '79,  1628. 
In  1>)79  the  project  itas  modified,  increasing  the  channel  depth  to  14  feet,  '79.  1S28; 
'81,  2'236.    Total  acnount  appropriated  from  1867  to  1886.  lacluaive,  tl82,000. 
Amount  estimated  to  complete  project  iu  18SIJ,  $77,500,  '86,  316  ;  '87,  2199. 
Surveys. 

'eO,'20S8;  '84,1993. 


SOVTHOLD  HARBOR,  N.  T. -Examination  of. 

Engineers. 

Chief  of  ENaiNRSEU. 

Report,  '84,  100, 
Engineer  in  Charge. 

Maj.  J.  W.  Barlow,  1882.     Report,  '84,  68G. 
Physical  CharacterlsUcH. 
Desoription,  '84,  686. 
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SOUTHOLD  HARBOR,  N.  T.-Con tinned. 

Plans. 

By  Mig.  Barlow,  1^84,  for  excavation  of  a  channel  100  feet  'wide  and  10  feet '^^f- 
from  landing  t-o  deep  water,  a  distance  of  500  feet.  i*^stiiiiated  cost,  H'^"- 
'84,  684i. 

Surveys. 

Examination  onlcnnl  by  act  of  Angnst  2,  1882.  Made,  1884,  under  direction  of  Mi;. 
Barlow,  '84,  <iti(). 


SOVTHPOBT  HARBOR,  COIVN.—Improvkmknt  of. 

(Continued  from  Vol.  I,  p.  523.) 
AppropriatioDS. 

lK«>-79 113,000 

18.-0 2  r>00, '80,  4(s''». 

1881 2,5(10,  '81,  608. 

1882 3,000,  '82,  621 

Total 21,000 

Statement  of  appropriations,  '87,  G16. 
Contracts. 

1881.  J.  M.  Seward,  for  dredginff,  at  19  cents  per  cubic  yard,  '8X,  609.    J.  Mclhrv- 

mott,  for  dredging,  at  33  cents  per  cubic  yard,  '82,  622. 

1882.  J.  H.  Fenner,  for  dredging,  at  32  cents  per  cubic  yard,  '83,  5'22, 
Eng^lneers. 

Chikf  ok  Engixkkrs. 

Reports,  '80,  79;  '81,  94 ;  '82,  95;  '83,  91 ;  '84,  97 ;  '85,  86;  '86,  87;  '87,  T"' 
Enginrers  in  Charge. 
Ma).  J.  W.  Barlow,  1875-'83.     Reports,  '80,  464;  '81,  607;  '82,  620. 
Lieut.  Col.  W.  McFarland,  188:J-'86.     Reports,  '83,  521 ;  '84,*  653  ;  '85,  655. 
Lieut.  Col.  D.  C.  Houston,  1886-'—.     Reports,  '86,  648;  '87,  615. 
Operations. 
187i>-'80.  No  operations. 

1880-81.  11,294  cubic  yards  material  dredged  from  the  channel,  '81,  607. 
188l-'H2.  6,768  cubic  yards  material  dredged,  '82,  621. 
1882-'83.  8,390  cubic  yards  material  dredged,  '83,  522. 

188:J-'87.  No  operations;  project  completed, '84,  653 ;  '85,656;  '86.648:  '87.  f'^ 
Projects. 
The  earliest  project,  1827,  provided  for  a  stone  breakwater  extending  sonthwr^ 
1,420  feet  on  the  east  side  of  the  harbor,  and  a  dike  extending  northward  1**' 
feet  from  the  head  of  the  breakwater.     This  work  was  completed  in  1835  5*1* 
cost  of  110,587.23;  '70,  453;  '86,  648. 
In  1875  the  breakwater  was  repaired  and  raised  2  feet,  '76, 1,  53,  229 ;  '86,  64?. 
In  1876  the  project  was  modified  to  provide  for  dredging  a  channel  50  feet  wide  ami 
4  feet  deep  at  low  water  from  Long  Island  Sound  to  the  wharves  at  Southp<Yj- 
In  1877  the  project  was  amended  to  provide  for  100  feet  width,  '78,  4(H3;  '79,  w. 

355 ;  '86,  648. 
The  project  was  practically  completed  in  1883,  '83,  .522;  '84;  653;  '86,  648. 
Total  appropriations,  1829" to  1882,  inclusive,  $31,587.23, '86,  (i49  ;  '87,  616. 
Surveys. 
Maps. 
'82,  620 ;  '86,  648. 


SOIJTHPORT  HARBOR,  ITIS.    (See  Kexosha  Harbor.) 


SOUTH  RITER,  W.  J.— Improvkmknt  op. 
(Contiijued  from  Vol.  I,  p.  524.) 


Appropriations. 

187l-'79 $20,000 

1880 40,000,  '80,519. 

1881 6,000,  '81,662. 


i8e« 110,000, 'B2,  679. 

1S86 5,000, '86,  780. 

ToUl 61,000 

188S 5,000,  Mtof  Angoitll,  lesa 

Commerce. 

CommeTcial  HtatUtics,  '86,  780;  "S?,  774. 
Contracts. 

18d2.  H.  Du  Bois  &  Sons,  for  wbftrf  i«mov«l  »ud  TeoouBtrootioD,  dike  ooDstmotion, 
aiid  dredging,  '83,  &s4. 
Englneerfl. 
CuiBP  or  EsarHETtBa, 

Beporta, '80,  H4,  85;  '81,106;  '83,  t08;  '83,100;  '84,  130;  'BS,  113;  '86,  108; 
'87,  72. 

Col.  J.  Newton,  li*7iJ-'84.     Eeports,  '80,  619;  '81,  660;  '82,  677;  «3,  553. 
LieDt.  Col.  Q.  L.  Oilleapie,  1884-'B6.    Beports,  "84,  760;  '85,  764. 
Lieut.  Coi.  W.  McFftrUnd,  1868.     Baport,  '86,  777. 
Lieut,  0.  McC.  Derby,  1886-'—.    Baport,  '87,  773. 

B.  H.  Tal'colt.    Report,  '80,  520. 
Operations. 

iu8^'d^.  Wharf  at  Baritan  and  Soath  Biver  Coital  Janotjoii  leboilt ;  1,779  linear 
feet  of  dike  bniU,  '83,  5&4. 

1833-'84.  3,117  linear  feet  of  diking  bailC;  0,222  cnbio  yards  material  dredged  from 
shoal;  3, 173  cubic  yardii  cook  bliwted  front  shoal  at  Whitehead'a  sand  dock,  '84, 
760, 761. 

1884-'^.  1,200  cnbio  yards  broken  stone  placed  in  dike  at  month  ol  oanal,  '85,765. 

1885-'87.  No  operations,  '86,  779;  '87,  TfS. 
Projects. 

l)y  Col.  J.Newton,  1879,  for  improTement  of  Sonth  Biver b^ reotidoation  of  tlie en- 
trance to  the  artificial  ohoanel  or  canal  into  the  Rantan  Blver;  dosing  the 
South  Biver  below  Petit'e  brick-yard,  inoreaaing  by  means  of  dikes  and  dredg- 
ing the  depth  to  8  feet  at  mean  low  waternp  to  Washington,  Sfeet  to  Bisaett's, 
and  4  feet  to  old  bridge,  iuTolriag  the  coostrnction  of  I5,!i00  linear  feet  of  dike, 
3,300  linear  feet  of  half-dike  and  dredging.  Estimated  ooat,  $194,695,  '80,  533, 
533;  '87,  773. 
Surveys. 

Examination  oidei«dby  act  uf  Uacoh  3,  1879.  Made,  1680,  under  direction  of  Col. 
Newton,  '80,  519. 

Mapb. 
'82,678;  '85,764. 


SPRING  CREEK,  N.  V. 

Examination  ordered  by  aet  of  Angnst  5,1666,'87,317. 


STAnPOBD  HARBOR,  CONN.— Improtembiit  of. 

A  p  pro  prlatlons. 

1*16 110,000, '87,  619. 

lese 5,000,aotof  August  11,1888. 

Commerce- 
Commercial  BtatiBtic«,  '84,  671. 
Contracts. 
isa7.  Hartford  Dredging  Company,  focdredging,  at  15i^  oenta  per  onbio  yard,  '87, 
619. 
Engineen. 
CHntr  OP  Ekoinbbbs. 

Reports, '84,  99;  '87,51. 
Enoikberb  in  Chakob. 
Haj.  J.  W.  Barlow.    Beporl, '84,  670,672. 
Llent.  Cul.  D.  C.  Honston,  ls6t>-'— .    Beport,  '87,  Qi 
Ahsistuit. 
H.N.Babooek.     Renort.  '84.  672. 
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STAMFORD  HABBOIi,  CONIV.— Continaed. 

Operations* 

18d&-'87.  23,616  cubic  yards  material  dredged  from  cban&el  between  l»y  and  the 
bridge,  '87,  619. 
Projects* 
By  Maj.  Barlow,  1883,  for  the  formation  of  a  dredged  channel  5  feet  deep  at  moBn 
low  wat^r,  extending  from  the  Oliver  Street  Bridge  aeroas  Mill  Creek  to  the 
bay.     Estimated  cost,  $20,000,  '84,  672  ;  '87,  619. 
Surveys* 
Ordered  by  act  of  Angast  2,  1882.    Made  nnder  direction  of  Mij.  Barlow,  '84,670. 
Map0. 
'87,  618. 


STATJBBr  ISLAND  ABTD  NEW  JERSBT—Imphovbmknt  of  coaksel 

BKTWSBN. 

(See  also  Akthur  Kill.) 

(Continued  from  Vol.  I,  p.  625.) 
Appropriations* 

l»74-'79 175,000 

1880 29,000,  '80,540. 

1882 40, 000, '82,  689. 

1884 10,000,  '84,  744. 

1886 15. 000, '86,  792. 

Total 169,000 

1888 15,000,  actof  August  11,  18^8. 

Statement  and  application  of  appropriations,  '86,  792 ;  '87,  747. 
Commerce* 
Advantages  resulting  from  improvement,  '82,  690. 
Importance  of  improvement,  '85,  750. 
Contracts. 
1880.  Morris  &>  Cnmings  Dredging  Company,  for  dredging,  at  19}  cents  per  cubic 

yard,  '81,  692.    Completed,  '82,  687. 
1883.  Morris  &  Cumings  Dredging  Clompan;,  for  dredging,  at  23f  cents  per  enbie, 

yard.  '83,  576.    Completed,  '83,  57.S. 
1885.  E.  Brainard  and  T.  H.  Benton,  for  dredging,  at  20  cents  per  cubic  yard 

'85,  750.     Completed,  '85,  749. 
1887.  T.  H.  Benton,  for  dredging,  at  28}  cents  per  cubic  yard,  '87,  748.    History  of 
operations,  '87,  746. 
Engineers. 
Chief  of  Enginkkrr 
fieports,  '80,  86;  '81,  109,  693;  '£2,  110;  '83.  106;  '84,  113;  '85, 104:  '86^  110; 
'87,  65. 
Board  of  Enginxers. 

For  river  and  harbor  improvement.    Report,  '81,  694. 
Engineers  in  Charge. 
Col.  J.  Newton,  1873-'80.    Report,  '80,  540. 
Lieut.  Col.  N.  Michler,  1880-'81.    Reports,  '80,  540 ;  '81,  691. 
Lieut.  G.  L.  Gillespie,  1881-'86.     Reports,  '82,  687;  '83,  575;  '84,  742;  '85,  749. 
Lieut.  Col.  W.  McFarland,  1886-'—.    Reports,  '86,  788;  '87,  743. 
Operations. 
1879-'80.  101,368  cubic  yards  of  material  dredged,  '81,  691. 
18Sl-'82.  116,9.)1  cubic  yards  of  material  dredged,  '82,  687. 
1882-'83.  158,637  cubic  yards  of  material  dredged,  '83,  575. 
1884-'&'>.  44,953  cubic  yards  of  material  dredged,  '85,  749. 
1885-*80.  No  operations  for  lack  of  funds,  '86,  791. 

l886-'87.  31,ii61  cubic  yarils  material  dredged  ftom  the  channel,  '87,  747. 
Physical  Ciiaracteristics. 
Description  of  channel,  '86,  7.-8;  '87,  743. 


rrojecu. 

By  Board  of  Engineers,  1880  (io  eitoDBioii  of  pre vioas  project  of  ISTB  and  1875),  for 
improvement  uf  a  cbannel  lietweeu  SCaten  Islaod  and  Noiv  Jaraaj,  east  from 
Eliiabethport,  to  tbe  deep  waler  of  the  Kill  Von  Kull,  400  feet  wide,  tbe  mid- 
dle 200  feet  to  be  13  feet  and  i  bo  rcniainder  of  cbannel  I'i  feet  deep  st  meao  low 
water;  in  adilitioD,  if  foand  uecsMary,  parallel  dikea  lobe  bailt  on  oppoBile 
eidea  of  the  channel  at  two  placca.  EHtJmated  cost,  $185,706,  '81, 109, 9S2,  695 ; 
■Se,  7W).  (Cols.  Tower  aod  Newton  and  Lieut.  Col.  Abbot.)  Estimate  in- 
creased to  $210,00(^  '87,  745. 
SnrTeys, 

Maps. 
'81,696. 


(Continued  from  Vol.  I,  p.5S6.) 
AppropriHtlODS. 

1879 $5,000 

1883 :     2, 000, '83,  838. 

1886 5,000,'86,9i5. 

Statement  of  appropriatioDs,  '87,  952. 
Enffloeers. 
CniBF  OF  Ekoinkkm. 

Reports,  '61,  158;  '82,  154;  '83,  158;  '84,  160;  '85,  151;  '86,  146;  "S?,  112. 
Enginebr  in  CaAROK. 
8.  T.  Aberl,  U.  8.  Agent,  1879-'—.    Eoports,  '82,1  047;  '83,  826;  '84,  999;  "85, 
992;  '86,  924;  '87,951. 
Operations. 
188-V84.  bail  cubic  yards  rock  removed  from  tbe  obanael,  '84,  999. 
1884-'d6.  Nu  operations,  '85,  99-i;  'S6,  925. 

1886-''^.  Cbannel  14  feet  wide  and  1^  feet  deep  opened  tatoagb  Pocket  Sboal  No.  3, 
'87,  95-J. 
Fhfslcnl  ChnranterlMlcs. 

Description  of  the  river,  '82,  1U4T. 
Projects. 
By  S.  T.  Abort,  1S82,  for  improvement  of  Staacton  Biver  fr«m  Brook  Neal  to  month 
of  Pig  Kiver,  a  distance  of  52  miles,  by  co&struotiun  of  epar-dikes  and  rook  ex- 
cavation, chiefly  to  rednoe  the  slope  of  the  river  for  bstteaaz  navigation.    Es- 
timated cost,  940,087,  '82, 1048,  1052;  '87,  952. 
Snrveja. 
Of  Staunton  River,  from  Brook  Neal  to  montb  of  Pig  River,  ordered  by  act  of  March 
3,  1881.    Made,  188^,  ander  dir«otioii  of  S.  T.  Abert,  '63,  1047. 

Profile  from  Brook  Neal  to  Boauoke  8tatiou,  '86,  923. 


STAUNTON  BITEB,TA.(ketweenBaadolph§tatioB  and  Brook 

Kfeal)— Impbovbubnt  of. 
Appropriations. 

■-■"   , r,600,'8O,787. 

, 5.000, '81,977. 

5,000, '82,  1046. 

„ 5,000, '84,  998. 

I8H6 5,000, '86,923. 

Total 27,500 

■188B.  Between  Randolph  8tation  and  Pig  River.     5,000,  act  of  Angnst  11, 1888. 

Statflioont  ot  appropriations,  '87,  951. 
Commerce. 

Trade  and  commerce,  '80,  787. 
Contracts. 

1879.  Hoeely  A.  Canada,  for  timber,  '80,  787. 
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STAUNTON  BITER,  TA.-ContiDued. 
Engineers* 

ChIKF  of  £NaiNBXR8. 

Reporta,  '80,  116;  '81,  15G;  '82,  152;  '83,158;  '84,100;  '85,150;  '86,145;  '87, 
111. 

8.  T.  Abert,  U.  8.  A^ent,  18T8-'--.    Reporto,  '80, 7f<0 ;  '81, 976 ;  '82, 1044 ;  '83, 824; 
'84,  998 ;  '85,  989 ;  '86, 922 ;  '87, 950. 
Assistant. 
J.U.Gill.    Report, '80,  781. 
Opeyations. 
)879-'80.  Derrick-boat,  derrick,  qnarter-boat,  and  two  stone  scows  built,  '80,  787. 
1*M>-'H1.  1,306  cubic  yards  rock  blasted  from  the  channel,  '81,  977. 
188l-'82.  4,625  cnbio  yards  blasted  and  Iooro  rock  removed  ;  12  crib-dams  built  of 

an  af^^regatt)  length  of  522  feet,  '82,  1045. 
1882-83.  307  cubic  yardB  rock,  7  snags,  and  35  trees  removed,  '83,  825. 
lH83-'84.  No  operations,  '84,  998. 

1884-85.  18  miles  of  river  placed  in  navigable  condition,  '85,  990. 
IHKV'HG.  757  cubic  yards  rock  removed  from  channrl,  '86,  923. 
1886-'87.  194  cubic  yards  solid  rock  and  112  cubic  yards  of  loose  rock  and  gravel  re- 
.  moved  from  channel,  '87, 950. 
Physlcai  Characteristics. 

Description  of  the  river,  '82, 1047. 
Projects. 
By  S.  T.  Abert,  1879,  for  improvement  of  Staunton  River  from  Brook  Neal  to  Roanoke 
Station,  a  distance  of  32  miles,  by  rock  removal  and  spur-dike  and  dam  con- 
struction, 80  as  to  give  a  low- water  channel  of  2  feet  depth  and  not  less  than  % 
feet  wide.     Estimated  cost,  $68,708.40,  '80,  783,  786 ;  '87,  950. 

Surveys. 

From  Brook  Neal  to  Roanoke  Station,  '87,  950. 
Maps. 
'80,  786. 


STEEIi'S  BAYOir,  mi SS.— Improvement  of. 
Appropriations. 

1884 $2,500, '85,  1523. 

1886 2,500, '86,  1364. 

1888 2,500,  act  of  August  11,  1888. 

Commerce. 

Cotton  production,  '84, 1360, 1362. 
EniTineers* 
Chirp  of  Engineers. 

Reports,  '84, 227 ;  '85, 241 ;  '86, 235 ;  '87, 200. 
Enoinkers  in  Charjqe. 
Maj.  A.  M.  Miller,  1882-'a5.    Report,  '84,  1360. 
Capt.  E.  Bergland,  lkJ85-'87.    Reports,  '85, 1522;  '86,  1363. 
Capt.  J.  H.  Willard,  1887-'—.     Report,  '87,  1470. 
Assistant. 
P.  C.  Montgomery.    Report,  '84, 1361. 
Operations. 

1884-85.  2.993  trees,  snags,  and  logs  cut  and  removed,  '85,  1523. 
1885-'86.  No  operations, '86, 1364. 

1886-'87.  Removal  of  obstructions  from  40  miles  of  channel,  '87, 1477. 
Pliysical  €iiaracteristics. 
Description,  '84,  1360. 

Projects. 

By  Maj.  Miller,  1883,  for  improvement  of  the  bayou  from  its  mouth  to  Swan  Lake 
bv  removal  of  obstructions  at  low  water,  giving  a  seven  months'  navigable 
channel.    Estimated  cost,  |14,960,  '84,  1362. 
Surveys. 

Examination  ordered  by  act  of  August  2,  1882.    Made,  1883,  under  direction  of  Mai. 
Miller,  '84,  1360. 


STEII.A4IUA1VIISH  BIVEB.    (See  Skagit  River,  Wash.) 


(See  Lake  Psplnt,  Mississippi  Eivbr.) 


STOCKTOIV  AMD  MORRIOIV  SLOUGHS,  CAL,.    (See  San  Joaquin 

RiVKR,  Cal.) 


STOIVIlfGTOlf  HARBOR,  €ONlV.— Improykmbnt  of. 

(Continaed  from  Vol.  I,  p.  526.) 
Appropriations. 

l85J7-»79 $184,453.83 

1880 25, 000. 00, '80, 438. 

1881 30, 000. 00, '81,581. 

1882 25, 000. 00, '82, 598. 

1884 10, 000. 00, '84, 632. 

1886 20, 000. 00, '86, 616. 

Total 294,453.83 

1888 8,000.00,  act  of  August  11, 1888. 

Contracts. 

1879.  F.  K.  BalloQ,  for  riprap  granite,  at  90  cents  per  ton,  '80,  438. 

1880.  F.  K.  Ballou,  for  riprap  granite,  at  88  cents  per  ton,  '81,  581. 

1881.  F.  K.  Ballon,  for  riprap  granite,  at  $1.14  per  ton,  '81,  581. 

1882.  F.  K.  Ballon,  for  riprap  granite,  at  $1.10  per  ton,  '83,  500. 
1884.  J.  A.  Bonker,  for  riprap  stone,  at  $1.15  i>eT  ton,  '85,  617. 

1886.  J.  A.  Bonker,  for  riprap  granite  in  place,  at  $1.03  per  ton,  '87,  564. 
Engrineers. 
Chief  of  Enginbbrs. 

Reports,  '80, 76 ;  '81, 89, 583 ;  '82, 90 ;  '83, 84 ;  '84, 90 ;  '85, 78 ;  '86, 78 ;  '87,  41. 
Board  of  Enqinbers. 

Convened  at  New  York  August  24, 1880,  to  report  upon  further  improvements  at 
Stonington  Harbor.    Report,  '81,  583.    (Cols.  Tower  and  Newton.) 
Engineers  in  Charge. 

Maj.  J.  W.  Barlow,  1874-^83.    Reports,  '80,  437;  '81,  579;  '82,  597. 

Lieut.  Col.  G.  H.  Elliot,  1883^87.    Reports,  '83,  500 ;  '84,  616 ;  '85,  616 ;  '86, 614. 

MaJ.  W.  R.  Livermore,  1887-'—.    Report,  '87,  562. 
Assistant. 

G.  C.  Almy.    Report,  '80,  439. 
Operations. 
1879-'80.  34,800  tons  granite  delivered  in  breakwater,  extending  same  483  feet, 

oO,  4u7. 

1880-'81.  9,113  tons  granite  delivered  in  breakwater,  completing  the  same ;  24,750 

tons  stone  delivered  in  new  breakwater,  completing  500  feet  of  same,  '81,  579, 

580. 
1881-'82.  22,900  tons  stone  delivered  in  breakwater,  extending  the  same  570  feet, 

'82   598. 
1882-'83.  Breakwater  extended  451  feet,  '83,  501. 

1883-'84.  4,896  tons  riprap  stone  used  in  breakwater  extension,  '84,  631. 
1884-'85.  7,500  tons  stone  delivered  in  work,  extending  the  same  205  feet,  '85,  617. 
1885^86.  No  operations  for  lack  of  funds,  '86,  615. 

1886-'87.  12,835  tons  riprap  granite  delivered  in  the  eastern  breakwater,  '87,  563. 
Projects. 
The  earliest  project,  1827,  provided  for  the  construction  of  a  short  breakwater  at 

the  lower  end  of  the'  city  wharves ;  this  was  completed  in  1831  at  a  cost  of 

$34,766,66,  '72.  920;  '79.  327;  '87,  41. 
The  project  of  1871  proposed  dredging  a  channel  12  feet  deep  between  the  break- 
water and  the  steam-boat  wharf,  at  an  estimated  cost  of  $51,368,  '72,  919;  '73, 

980. 
By  the  Board  of  Engineers,  1875,  for  a  breakwater  of  g^a^ite  t\wa^  to  wt^nd 

soatheast  from  the  vicinity  of  Wampasset  Paint,  a  distance  ot  o^ioyX.'i,wyo  l»et. 

Estimated  cost,  $231,000,  '75,  ii,  244,  245,  24^     breakwa,\wt  comv\«i\*A m  V8»\, 

at  a  cost  of  $103,  J90,  '81,  579 ;  '87,  562.       ^^* 
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STONIlVGTOIf  HARBOR,  COlfM.— Continned. 

Projects — OontiDued. 

By  MaJ.  Barlow,  18b0,  for  an  east  breakwater  between  tlie  Middle  Groimd  and 

Bartlett's  Reef,  2,000  feet  in  length,  to  be  bnilt  of  atone  and  granite  riprap. 

Estimated  cost,  1 100,000,  '81, 585.     Approved  by  Board  of  Engineers,  1880,  'SI, 

585. 

Necessity  for  increasing  length  of  breakwater  to  2,600  feet,  making  the  estimated 

cost  1130,000,  '82,  598. 
Total  amoont  appropriated  from  1827  to  1886,  inolnsive,  9294,453.83. 
Surveys. 
Maps. 
'82,598;  '84,632. 


STOnrT  BROOK  HARBOR,  N.  T«— Examination  of. 

Engrineers* 

Chief  of  Enginkers. 

Report,  '84,  99. 
Engineer  in  Charge. 
MaJ.  J.  W.  Barlow..   Report,  '84,  664. 
Physical  Cliaracteristics. 
Description  of  harbor,  '84,  664. 
Piaos. 
In  1882  Maj.  Barlow,  in  view  of  the  limited  commerce  of  the  locality,  did  not  deem 
the  harbor  wortny  of  improvement,  '84,  665. 
Surveys* 
Examination  ordered  by  act  of  August  2,  1882.    Made  under  direction  of  M%j. 
Barlow,  '84,  664. 


STVROEON   BAT   €AIVAlif  WIS*— Harbor  of  refuge  at,  construc- 
tion of. 

(Continued  from  Vol.  I,  p.  529.) 
Appropriations* 

1873-'79 $110,000 

1680 10,000,  '80,1909. 

1881 10,000,  '81,  2076. 

1882 20, 000, '82,  2136. 

1884 10,000,  '84,  1847. 

1886 5,000, '86,  1661. 

Total 165.000 

Commerce* 

Commercial  character  of  canal,  '87,  2034. 
Contracts* 

1880.  Truman  &  Sbroeder,  for  pier  extension,  '80, 1909.    McDonald  &  Boalt,  for  pier 

extension,  '80, 1909;  '82, 2138. 
1882.  Crimen  Bay  Dredge  and  Pile  Driver  Company,  for  dredging,  at  19  cents  per 
cubic  yard,  '83, 1656. 
Engineers. 
Chief  of  Engineers. 
Reports,  '80,  204;  '81,  275;  '82,  270;  '83,  279;  '84,  279;  »85,  302;  '86,296:  W 
262,  2017. 
Board  of  Engineers. 
Convened  at  Milwaukee,  Wis.,  Decembor  19,  1882,  by  S.  O.  No.  51,  to  report  npon 
cost  of  constructing  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal,  and  Uy  whom 
constructed ;  also  npon  amount  of  money  realized  from  sale  of  lands  granted  by 
Congress  to  aid  in  construction  of  the  above  canal,  '83, 1657.     (Lieut.  Col.  Hous- 
ton and  Maj.  Robert.) 
Constituted  by  S.  O.  No.  112,  C.  of  E.,  1886,  to  consider  and  report  npon  the  expe- 
diency and  desirability  of  the  actiuisition  by  the  Government  of  the  canal.    Be- 
port,  '87, 2021>2037.     (Lieut.  Cols.  Craighill  ami  Gillespie  and  Capt.  MarBhall.) 


EBgiBeers — Continued. 
Enginekrs  is  Charge. 
Lieut.  Col.  H.  M.  Robert,  1875-'83.    Reports,  '80, 1906 ;  '81, 2075 ;  '82,  2134. 
Lieut.  Col.  J.  W.  Barlow,  1883;  '83,  1629. 
Capt.  F.  A.  Hiuman,  1883-'84.    Report,  '83,  1655. 
Lieut.  Col.  Barlow,  1884-^86.    Reports,  '84,  1846 ;  '85,  1988. 
Capt.  W.  L.  Marshall,  18-^6;  '86,  290. 

Capt.  C.  E.  L.  B.  Davis,  188(>- '—.    Reports,  '86, 1660 ;  '87, 2014. 
Assistant. 
L.  Y.  Scbermerhom.    Report,  '81,  2136. 
Financial  Statements. 
Receipt's  and  disbarsements  of  the  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal  and 

Harbor  Company  from  May  7, 1882,  to  October  10, 1882,  '83, 1666 ;  '87, 2033, 
Interest  paid  from  May  7,  1882,  to  October  10,  1882,  '83,  1669. 
Cash  advances  by  stockholders  in  1872  and  1873,  '83, 1673. 
Qeneral  statements  of  cost,  '83,  1666,  L669, 1673 ;  '87, 2030, 2033. 
Ijegislation. 
Act  of  State  of  Wisconsin  accepting  Congressional-grant  of  lands  for  oonstraotion  of 

ship-caiial,  '83, 1658. 
Acts  of  State  relating  to  canal,  '87,  2024. 
Operations. 
1679-'80.  11  cribs  built  and  sunk  in  extension  of  north  and  south  piers ;  crib  in  north 
pier  replaced ;  2  outer  cribs  covered  with  plank  and  entire  work  filled  and  rip- 
rapped  ;  210  linear  feet  brush  revetment  placed  at  inner  end  of  pile-piers,  '80, 
1906, 1907. 
1880-'81.  6  cribs  built  and  sunk  on  detached  pier  extensions;  3  cribs  decked  and  25 
fender-piles  driven ;  superstructure  nearly  completed  on  north  pier ;  1,39^  linear 
feet  sheet-pile  revetment  built  by  hired  labor;  8,164  cubic  yards  material  dredged 
in  channel,  '81,  2075. 
1881-82.  330  linear  feet  guide-piliu^^ built;  superstructure  built  over  16 substruct- 
ures by  hired  labor ;  19J  cords  riprap  placed  arouud  piling;  8,8^3  cubic  yards 
material  dredged,  '82,  2134.2135. 
1882-'83.  21,368  cubic  yards  material  dredged  from  chaunel  between  piers ;  1  dredge 

aud  2  dump  scows  built,  '83,  1855. 
1883-'84.  51,744  cubic  yards  material  dredged  from  harbor;  290  linear  feet  sheet- 
piling,  north  pier,  riprapped ;  210  cords  stone  placed  in  piers,  '84, 1846. 
1884-'c5.  Guide-piling  completed  ;  350  linear  feet  superstructure  built  over  south 
pier;  slone  filling  in  both  piers  completed  and  piers  riprapped  and  planked, 
'85,  1988. 
188&-'c6.  30,940  cubic  yards  material  dredged,  '86,  1660. 
18!^6-'8r.  42,185  cubic  yards  material  dredged  from  the  harbor ;  extensive  repairs 

made  upon  piers,  '87,  2015. 
Summary  of  wurk  done  at  the  harbor,  '87,  2016. 
Private  and  Corporate  l¥ork. 

Board  of  Engineers  convened  to  examine  and  report  upon  the  cost  of  the  canal, 

'33,  1657;  '87,  2l)21. 
Cost  of  canal  as  built  by  canal  company,  '83,  1661, 1672 ;  '87,  2030. 
History  of  the  canal,  '87,  2019,  2022. 

Projects. 

By  M%j.  Houston,  1871-'74,  for  two  piers  .to  protect  entrance  to  the  canal  at  Lake 
Michigan,  each  pier  beginning  at  a  point  on  the  shore-line  425  feet  from  the 
axis  of  the  cansd,  extending  into  the  lake  and  narrowing  to  235  feet  at  the 
outer  ends,  each  about  1,200  feet  long  and  extending  to  the  18-foot  curve ;  also 
the  dredging  of  the  outer  basin  to  a  depth  of  13  feet.  Estimated  cost,  |180,000, 
'72, 171,  ^74,  i,  141. 

lu  1879-'80  Maj.  Robert  proposed  the  construction  of  1,392  linear  feet  of  sheet-pile 
revetment  to  render  the  existing  pile-piers  sand- tight ;  the  widening  of  the 
entrance  of  the  harbor  to  a  width  of  325  feet  by  the  construction  of  150  linear 
feet  detached  pier  on  each  side,  with  fender-piling  to  connect  the  ends  of  the 
detached  piers  with  ends  of  the  previous  pier  extension ;  also  the  formation  of 
a  dredged  channel  16  feet  deep  extending  from  the  harbor  extrance  to  the 
month  of  the  canal,  '80, 1907, 1908;  '83,  279. 

See  also  Boabd  of  Eiyoineebs. 
Surveys. 

Maps. 
'80,  1908 ;  '81,  2076. 


•VlililYAN't  ItliAND.    (Se^  Ci^^J*^^"^^^  Ta^js.^^^'^^^^ 
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SVIiPHBB  BlVEBt  T£X*— Examination  of. 

Esgiaeers. 

CuiBV  OF  ENonntXRs. 

Report,  '84,  227. 
Enginkxr  IN  Charge. 

Capt.  A.  M.  MiUer.    Beport,  '84,  1345. 
Assistant. 
P.  C.  Montgomery.    Report,  '84, 1346. 
Plans. 
In  I'iiiS  Capt.  Miller  did  not  consider  the  river  worthy  of  improyement  nor  the 
work  a  public  neceeeity,  '84,  1345. 
Sarveys. 
Examination  ordered  by  act  of  August  2, 1882.    Made  under  direction  of  Capt 
MiUer,  '84, 1345. 


81JISPAWA1VUS  IIVIi£T,  If.  T«— Impbovxmbnt  of. 
AppropriatiOBS. 

1881 $5, 000, '81, 653. 

18S2 2,000/82,673. 

Commerce. 

8tati8tic8/83, 568 ;  '87,742. 
CoDtracts* 

1883.  J.  McDermott,  for  dredging,  at  69  cents  per  cubic  yard,  '83, 569. 
Enirineers* 

Chief  of  Engineers. 

Reports, '80, a*);  '81,105;  '82,107;  '83,104;  '84,110;  '85,100;  '86,102;  '87,6. 
Engineers  in  Charge. 

Col.  J.  Newton,  1880-'83.    Reports,  '81,  652 ;  '82,  672. 

Lieut.  Col.  G.  U  Gillespie,  1883-'85.    Reports,  '83,  568 ;  '84,  734 ;  '85, 742. 

Lieut.  CoL  W.  McFarland,  1885^—.    Reports,  '86,  748 ;  '87, 740. 

A  RSI  AT  ANT 

R.  H.  Taicott.    Report,  '81,  654. 
Operations. 

History  of  operations,  '87,  741. 

188  >-'83.  9,481  cubic  yards  material  dredged  from  channel,  '83,  568. 

188:i-'87.  No  operations, '84, 734  ;  '85,742;  '86,749;  '87,741. 
Projects. 

By  Uol.  J.  Newton,  1880,  for  improvemeut  of  the  inlet  by  excavation  of  a  5-foot 
mean  low-water  channel  from  head  of  tide-water  to  the  bay ;  width  of  channel 
in  inlet  100  feet  and  at  the  month  150  feet.  Estimated  cost,  $23,1 15, '81,655. 
Increased  in  1883  to  $40,000,  '83,  568;  '87,  741. 

Surveys. 

Ordered  by  act  of  June  14, 1880.  Made,  1880,  under  direction  of  CoL  Newton,  '81, 
653. 


SUPERIOR  BAT  AND  SAINT  LOUIS  BAT,  WIS.— Impboysmxnt  or. 

(See  also  Dulutu  ILlrbob,  Minn.) 

(Continued  from  Vol.  I,  p.  531.) 
Appropriations. 

1873-'79 $373,983 

1880 5, 000, '80, 1882. 

1881 10, 000. '81, 2025. 

1882 : 40, 000, '82, 2105. 

1884 45, 000, '84, 1820. 

1886 22, 500, '86, 1636. 

Total 496,483 

1888 50,000,actof  August  11,  1888. 

Statement  of  appropriations, '80,  1881;  '81,2025;  '82,2105;  '84,1819:  '85,1946; 
'86,1635;  '87,1948. 
Commerce* 
Larce  harborage  of  bay,  '80,  18^6. 
Decline  of  commerce  up  to  1880,  '81,  269. 
Necessity  in  1881  for  increased  harborage,  '81,  2027. 
Increase  of  commerce,  '83, 1623;  '87, 1960. 


UQBUDOlB  111  aap 
of  vesBels,  ^ 
Contracts. 

1881.  WilliamB  &  Upham,  foi  dredgiog,  at  18  aad  20  o«Qt«  per  cable  yud,  "83, 8105. 

1885.  WilliaoiBi&Uphain,  fordredgiug,  at  17oeQtaper[iabio;ard,'83, 1031. 
1S84.  Williaius  tk  Upham,  for  dredging,  at  24  cents  per  oubio  VMd,  '84, 1818.    Will- 
iamB &  Upham.for  dredging,  at  15  n«ntJi  """i-  nnliip.  vard.  'HS.  1847. 

1886.  C.  S.  Barter,  for  dredging,  at  18 
Engineers. 

CniKF  ov  Enginkers. 
Reports, '80,  201 ;  "SliSflD:  '83,964;  'S3,  S73;  '84,273;  '85,294,296;  '86,288; 
•87,254. 

BOAHD  OF  EKQINEERS. 

ConveDedbyB.  O.  No.3,  C.  of  £.,1881.     H^.  HonsUin  and  Capta.  Haokeoxie  and 
Allen, '80,2024,2029.     (See  Projecis  ) 
Enqineers  in  Chaaoe. 
M^.  F.  U.  Farnuhar,  1(579.    Bnport.  '79. 1468. 
Haj.  C.  J.  Allen,  1879-'a6.      BeportB, '80, 1880 ;  '81,3024;  '82,3103;  '83,1616: 

'84,  1818 ;  '85, 1944, 1959 ;  "99, 1632. 
Capt.  J.  B.  Qainn,  l-ftie-'— .    B«port,'67, 1945. 

ASfilSTANTe. 

J.  P.  Krizell.     Report,  "SO,  1889. 
Q.  Wells.    Report,  '83,  162t. 
J.  B.  ParkinBon.    Report,  '85,  19C3. 
Operations. 

Hietory  of  previous  operations,  '79, 1470 ;  '86,  388,  1632. 

No  operalioDB  l>etwoen  1874  and  1879,  except  a  small  amount  of  dredging  In  1879 
at  Rice's  and  Connor's  Points,  '80,  201.' 

1879-'80.  Repairs  to  piera  at  euLry  and  the  preservation  of  Minnesota  and  Wls- 
couBin  Poinis,  by  bired  labor,  '80,  1880. 

1880-'81.  Repairs,  by  hired  labor,  to  piera  and  sbore protection  atMinnesotaPoInt, 
'81,  aOiil. 

1881-'82.  Repain  to  piers  at  entry  and  dredging  5.1,466  onbic  yaiida  from  the  en- 
try and  Nemadji  Biver  and  Quebec  Wbarf  channels,  '82,  2103. 

Idd2-'8a.  Frotevtionof  Minnesota  Point  Beach,  by  hired  labor,  103,639  cubic  yards 
dredged  from  channels  at  the  entry,  Qnebeo  Wharf,  and  Nortbem  Paoi&c  Rail- 
road Dock,  '83,  1619. 

1883-'84.  Repairs,  by  hired  labor,  to  Minnesota  Point  shore  protection ;  90,674 
cubic  yards  dredged  from  channels  at  entry,  Qaebeo  Wbar^  and  Northern  Pa- 
cific Railroad  Dock,  '84,  1818. 

1884-'8'i.  EKtensive  repairs,  by  hired  labor,  to  867  linear  feet  of  the  south  pier, 
Vith  slight  repairs  to  north  pier  and  sand  fence  at  the  opening ;  1-12,788  onblo 
yards  dredged  from  channels  at  the  entry,  Qnebeo  Wharf,  and  Northern  Pa- 
ciSo  Railroad  Dock.  'S5,  1944. 

I885-'6G.  Repairs  to  piers  at  entry,  by  hired  labor;  34,48G  cubic  yards  dredged 
from  ohunnels  at  entry,  in  Saint  Louis  Biver,  and  at  Qnebeo  and  Northern  Po- 
oifio  Railroad  Docks  '86,  1634.     Ruling  depths  of  channels  dredged,  '86,  1634. 

le86-'87.  Deepening  channel  along  WiBconsin  Dock  line,  Saint  Louis  Bay,  '87, 1947. 
Physical  Characteristics. 

Changes  at  head  »f  bay,  '80, 1885,  ISHS. 

Movement  of  diift,  '80,  1886. 

Time  of  opening  and  olosing  bi 

Osoillation  of  lake  surface, '80, 

Description  of  BaintLoais  bayand  River,  '85, 1963. 
Plans. 

By  M^.  Altea,  1885,  for  improvemeDt  of  Saint  Lonis  Bay  by  the  formation  of  a 
dredged  channel  250  feet  wide  and  16  feet  deep  on  the  Wisconsin  side   past 
Connor's  Point  to  l.OOOftot  along  the  railroad  bridge.   Eatimatedcoat,  $70,950 
'85,  1959,  1963;  '87, 1947. 
Project*. 

By  Board  of  Engineers,  1881,  for  enlargement  of  harbor  area  and  channel  faoilitiee 
by  deepening  to  IG  feet  the  channel  in  entry  betweeo  tlie  piers,  and  from  thenoe 
parallel  to  shore  of  Bnperior  Bay,  past  the  mouth  of  Nemadji  River,  to  Quebec 
Wtiarf,  thence  along  west  side  of  bay  to  an  interaeotion  with  the  channel  of 
the  Saint  Lonis  River  oppoaile  Connor's  Point ;  also,  the  4oev*"'°8  "*  ***■ 
modji  River  for  abont  half  a  mile,  cHtimatftd  cost  of  dtedgma,  VitnioaO  ■,  tJie 


modjl  River  for  about 
preservation    " 
mated  cost  o 
Honston,  Capts. 


r  for  about  half  a  mile,  estimated  cost  of  dtedging,  Vi«7>«  ■,  tJie 
a  of  existiUK  piers  bv  repairs  at  „,,  Bstimiited  cost  of  Vi:i,000.  Bstv- 
of  entirepwject,  ^13,6m,  '81%0,  2IJ24.  !»■«■.  '»l,im.  l.ttai. 
apts-UMkenzie  and  Allen.)     'N 
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8UPBB10B  BA¥  ANU  SAINT  LOVIS  BAT,  WlS.--Continiied. 

Projects— Contiimed. 
lu  li<6A  Congreas  provided  for  deepening  to  16  feet  the  channel  of  the  Saint  Loais 
River  within  Saperior  Bay,  thereby  adding  $33,000  to  the  original  estimate  for 
exiHting  project,  '85,294,  1962;  '86,  1633;  '87,  1948. 
Surveys. 
Ir^,  uu4ler  direct  ion  of  Capt.  Allen,  to  determine  the  best  plan  for  harbor  improve- 

nient  for  the  heiid  of  Lake  Superior,  '80,  1884,  1889. 
Survey  of  Saint  Louis  Buy  and  River  from  Connor's  and  Rice's  Pointa  to  foot  of 
lirst   falls,    ordered  bv  act  of  July  5,  1884.     Made  under  direction  of  Maj. 
Allen,  '85, 1959. 
Maps. 
'85, 1944  ;  '87,  1944. 


SUPEBIOB  €ITT  HABBOB,  VTIH.    (See  Sopbkior  Bay,  Wis.) 


BUSilUEHANNA  BIVEB,  PA.,  IfOBTH  BBANCH  OF— Impboyv- 

MKNT  OF. 

^Continned  from  Vol.  I,  p.  536.) 
A|iprorriaUons. 

If-a) 115,000, '80,  594. 

18»1 .-.     15,000, '81,  804. 

1682 15,000, '82,  781. 

Cooimerce. 

Statistics,  '83.  654. 
Contracts. 

1881.  Coon  &  Moonoy,  for  dredging,  at  70  cents  per  cubic  yard,  '81,  806.  J.  Van  Pat- 
ten, for  dike  construction,  at  |4.72  per  running  foot,  '81,  806.   R.  C.  Mitchell 
for  dredging,  at  90  cents  per  cubic  yard,  '82,  781. 
1883.  R.  C.  Mitchell,  for  dredging,  at  75  cents  per  cubic  yard;  for  rock  hacking,  at 
$2  per  cubic  yard,  and  for  dike  constructiou,  at  $8  per  linear  foot,  '83,  658. 
Eiiffineers. 
Chikv  of  Engineers. 

Reports,  '80,96,  97;  '81,  127;  '82,  124;  '83,  128;  '84,  136,  139;  '85,  125,  ttl. 
Engineers  in  Charge. 
Col.  J.  N.  Macomb,  1879-'82.    Report,  '80,  594 ;  '81,  804. 
Capt.  W.  Ludlow,  lH82-'83.     Report,  '82,  779. 
Lieut.  Col.  G.  Weitzel,  1883-'84.     Report,  '83,  652. 
Maj.  W.  H.  Heuer,  1884-'85.    Report,  '84,  842,  869. 
Lieut.  Col.  H.  M.  Robert,  1885.    Report,  '85,  854,  864. 
Assistants. 
J.  Worrall.   .Report,  '80,  594. 
H.  Alrichs.    Report,  '80,  599. 

G.  H.  Dager.    Reports,  '81,  806 ;  '83,  653 ;  '84,  869. 
A.  Stierle.    Report,  '84,  842. 
Operations. 
1880-'81.  2,548  cubic  yards  material  dredged  from  Richards  and  Wilkes  Batre 

Island  shoals,  and  625  linear  feet  of  dike  built,  '81,  807. 
1881~'82.  6,042  cubic  yards  material  dredged  from  Hillman's  Ripple  and  Forty  Foot 

Shoal,  282,  780. 
1882-'83.  5,433  cubic  yards  material  dredged  from  Forty  Foot  Shoal  and  927  cubic 

yards  rock  blasted  from  Hillman's  Ripple*  '83,  653. 
1883-'84.  3^677  cubic  yards  material  dredged  from  shoals  at  Ricbaids  and  Wilkes 

Barre  islauds,  '84,  842. 
1884-'85.  No  operations,  '85,  854. 
Physical  ciiaracteristics. 
Description  of  river  and  its  obstructions  between  Athens  and  Wilkeff  Barre,  '80, 
600. 

Projects. 

By  Col.  Macomb,  1881,  for  improvement  of  the  river  between  Wilkes  Bane  and 
Pittston  by  excavation  of  channels  through  shoals  at  varions  points,  having 
an  average  depth  of  3  feet,  also  for  constructiou  of  submerged  du^es  Ot  defltK}!* 
ors  at  points  of  excavation.    Estimated  cost,  |48)537|  '81»  805. 

No  general  projects  ever  adopted|  '85|  120. 


Surveys. 

Examination  ordered  by  act  of  March  3,  1879.    Made,  1880,  under  direotion  of 

Col.  Macomb,  'BO,  594. 
Ordered  by  act  of  Aagost  2,   1882.    Made,  1883,  under  directiou  of  Lieut.  Col. 

Weitzel,  '84,  869. 
Of  West  Branch  ordered  by  act  of  July  5,  1884.    Made,  1884,  under  direction  of 

M^].  Heuer,  '85,  864,  and  adjudged  by  him  as  not  a  public  necessity,  '84,  869. 


SUSilVfiHAlflVA  RITCB,  above  and  below  Havre  de  Grace— 

IMPROVEMEXT  OF. 

(Continued,fh>m  Vol.  I,  p.  534.) 

Appropriations. 

186^-79 $54,890 

1880 28, 000, '80,  621. 

1881 15, 000, '81,  851. 

1882 -.  25, 000, '82,  836. 

1884 20, 000, '84,  889. 

1886 6, 000, '86,  866. 

Total 148,890 

1888 10,000,  act  of  August  11,  1888. 

Contracts. 

188  L.  Morris  &,  Cumings  Dredging  Company,  for  dredging,  at  14f  cents  per  cubic 

yard,  '81,  852. 
188:^.  American  Dredging  Company,  for  dredging,  at  19^  cents  per  cubic  yard,  '83, 

6<)5. 

1885.  Baltimore  Dredging  Company,  for  dredging,  at  18  cents  per  cubic  yard.  '86, 865. 

1886.  Baltimore  Dredging  Company,  for  dredging,  at  22  cents  per  cubic  y  ani,  '87, 837. 
Engrineers* 

Chief  of  Enoinkkrs. 
Reports,  '80,98;  '81, 129;  '82, 127;  '83, 131;  '84, 139;  '85, 131;  '86, 129;  '87,  92. 

Enqinesrs  in  Chakge. 
Lieut.  Col.  W.  P.  Craighill,  1870-'85.    Reports,  '80,  615;  '81,  849;  '82,  836.837; 

'83  664*  '84  888. 
W.  F.  Smitb,  u!  8.  Agent,  1885-'^.    Reports,  '85, 882 ;  '86,  864;  '87,  836. 
Operations. 

History  of  early  operations.  '80,  617. 

18d0-'bl.  81,576  cubic  yaras  material  dredged  from  channel  between  Havre  de 
Grace  and  Spesutie  Island;  16  boom  crib-piers  removed  by  dynamite,  '81, 850. 

1881^82.  Moving  crib  near  gateway  extended  200  feet,  and  crib  line  built  in  pro- 
longation of  northwest  face  of  main  basin,  '82,  836. 

1882-'83.  No  operations,  '83,  664. 

1883-'84.  73,000  cubic  yards  material  dredged  from  channel  above  and  below  the 
bridge,  '84,  888. 

1884 -'85.  Basin  formed  by  580  linear  feet  of  pile  and  sheet  piling  construction, '85, 
882. 

1885-'86.  63,433  cubic  yards  material  dredged  from  channel  through  shoals  below 
railroad  bridge  and  at  Watson's  Island,  '86,  865. 

1886-'87.  Dredging  continued  between  Havre  de  Grace  and  Watson's  Island,  '87, 837. 
Plans. 

By  Lieut.  Col.  Craighill,  1882,  for  the  permanent  improvement  of  the  river  below 
Havre  de  Grace,  to  a  depth  of  15  feet  at  mean  low  water  by  deflectors  and 
dredging :  also  deepening  by  dredging  to  a  depth  of  8  feet  the  channel  throagh 
the  bar  above  the  bridge.    Estimated  cost,  $168,000,  '82,  838. 

For  plans  of  Fish  Basin,  see,  '84,  888. 
Pi*oJects« 

The  oriffioftl  project  of  1853  proposed  the  formation  of  a  dredged  channel  100  feet 
wide  and  10  feet  deep  at  mean  low  water  between  Havre  de  Grace  and  the 
month  of  the  river.    Estimated  cost,  137,000,  '80,  616. 

In  1866,  it  having  been  found  that  the  above-described  dredged  cbanueWwiAVaT^eVj 
refilled,  MaJ.  CraighiU  proposed  the  use  of  a  temporary  ^<^»*^^5^^^^?^mo 
train  the  current  towards  the  line  of  the  main  cUa^^®^^     "'^  ^^'  ^vd,  Kn ,  o\j, 
617. 
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SU94IVEHA1VNA  RIVER— Continaed. 

Projects— Continned. 
In  1871  the  lloatins  deflector  was  replaced  by  a  pfle-d!ke,  '71,  590,  591 ;  "80,  Gia 
III  1H80  Maj.  Crai^blll  proponed  the  applicatiou  of  the  |28,000  appropriated  in  l>^< 
^  to  the  lormation  of  cbaunel  having  a  mean  low- water  depth  of  12  feet  betwriL 
Havre  de  Grace  and  Spebatie  Island,  also  dredging  at  Battery  Liight,  and  rt- 
raoval  of  cribs  above  Havre  de  Grace,  '80,  621. 
Since  1882  the  dredged  channel  has  been  maintained  by  systematic  dredeinf;  to  ^ 
depth  of  about  12  feet  below  Havre  de  Grace  and  8  feet  through  the  Boosii  irn 
Watson's  Island.    An  ultimate  depth  of  15  feet  is  proposed  l^low  the  bna^r 
'87,  92. 
Surveys. 
Maps. 
•84,  8H8. 
Above  Havre  do  Grace,  '87,  836. 


SIJWA1VIV££  RITER,  FI<A«— Impbovbmsnt  of. 

(Continued  from  Vol.  I,  p.  536.) 

Appropriations. 

1839 $15,000. 

1&80 5.000, '80,  1078. 

1881 3,000, '81,  1193. 

1882 5,000, '82,  1270. 

1884 5,000, '84,  1180. 

1886 6,000,  '86,  1144. 

Total 38,000 

18H8 15,000,  act  of  August  11,  1888. 

Contracts. 

1881.  J.  £.  Slaughter,  for  dredging,  at  50  cents  per  cubic  yard,  '81,  IIM. 

1882.  S.  N.  Kimball,  for  dredging,  at  50  cents  per  cubic  yard,  '83,  987. 
1884.  S.  N.  Kimball,  for  dredging,  at  47  cents  per  cubic  yard,  '85,  1266. 

Engrineers. 

Chief  of  Engikeeks. 

Reports, '80, 136;  '81,184;  '82,180;  '83,190;  '84,  198;  '85,  195;  '86,  194  :T 
161. 
Engineers  in  Charge. 

Maj.  A.  N.  Damrell,  1879-'85.    Reports,  '80, 1078 ;  '81,  1193 ;  '82,  1269 :  '83,  I*' 
*84   1179. 

Capt.'  W.  f.  Rossell,  1885-'86.    Report,  '85,  1265. 
•  Capt.  W.M.  Black,  1886-  '— .    Reports,  '86,  1143;  '87,  1253. 
Operations. 
lH81-'8;i.  17,026  cubic  yards  material  dredged,  '82,  1269. 
18«2-'83.  No  operations,  '83,  987. 

1883-'84.  8,205  cubic  yards  material  dredged,  '84,  1179. 
1884-'85.  4,418  cubic  yards  material  dredged,  '85,  1266. 
1885-'86.  4,582  cubic  yards  material  dredged,  '86,  1143. 
1686-'87.  56  snags  and  logs,  370  cubic  yards  of  rock  removed  from  the  channel,  ar.d 

77  trees  cjit^  '87,  1254,  1255. 

Projects. 

By  Maj.  Damrell,  1879,  for  improvement  of  the  Suwannee  River  from  its  nioml 
to  Roland's  Bluff,  a  distance  of  74  miles,  by  the  formation  of  a  5-foot  cbauuel  1.M 
feet  wide;  thence  to  EllaviUe,  a  distance  of  50  miles,  a  channel  4  feet  deep  am 
60  foet  wide,  to  be  accomplished  bvsuag  and  rock  removal,  dam  construction 
and  dredging.  Estimated  cost,  |55,'l58,  '79,  857,  862,  86:};  '86,  1143. 
Surveys. 

Ordered  by  act  of  June  18,  1878,  '78,  81.     Made  under  direction  of  Capt.  DaQir<.>l' 
1878,  '79,  857. 


Sir  AN  €B£KK,  LAKE  SAINT  CLAIR,  IVIICa.— Exaiunation  or 

Engineers* 

Chibf  of  Engineers. 
Reports,  '80,  221;  '81,  301. 


Euglneers— CoDtinaod.  - 
Enoinkbb  in  Charob. 
M^O-  F-  Harwood.    Report,  'Bl,  22515, 
Plans. 

By  Maj.  Harwood,  1381,  for  improvemeot  of  Swan  Creek  froia  the  Fair  Haven 
Bridge  to  ita  present  outlet  into  Lake  Saint  CUir,  byexoavatiou  of  a9-footiihaD- 
oel  from  the  bridgu  to  ^-fuot  carve  in  Luke  Saiat  Clair.  Estimated  coHt,  S10,l>00; 
or,  for  a  channel  of  Hauio  doptli  to  the  Elbow,  au<l  theuce  a  caual  !iO  foet  Tride 
witli  9  feet  depth  to  10-  foot  curve  in  tlio  Lake,  Ksliiuated  cost,  $17,000 ;  '81, 
2257. 
Sarvers. 

Examination  ordered  by  act  of  June  14,  liM).    Made,  1981,  nnder  direotioD  of  HaJ. 
Harwood,  '81,  2:255. 


•  SWANTON  HABBOB,  TT.— Improveubht  or. 

(Continued  from  Vol.  I,  p. 536.) 

App  roprl  atlons. 

1873-la $61,000 

I8a0 iJ,  500, '80,  559. 

1881 2, 500,  '81,  725. 

1882 4,500,  '82,  710. 

Total 70,500 

C«Btracts. 

1802.  N,  W.  Figk,  for  rnbblo-Btono,  at  S3  cents  per  cubic  yard,  '82,  711. 
EnglHcers. 

Chikf  o?  Enqi[(ibr3. 

Eeporta. '80,  H9;  '81,  114;  '88,  115;  '83,  324;  '84,328;  "85,  355,357;  '86,348; 
■37,  314. 
Et^oinbers  in  Chargb. 

Lieut.  Col.  N.Mioh1er,18H0-'8l.     Reports, '80,  558;  '81.724. 

Col.  J.  Newton,  1881;  '82,  683. 

Lieut.  Col.  Q.  L.  Gillespie,  1881-'83.     Report,  ■82,  710. 

Lieat.Col.  H.M.Roborl,  l^a-'"©.    Reports, '83,  10j8;  '84,2156;  '85,2321,2324. 

M^.  M.  B.  AdauiB,  ia-*5-'— .    Beport«,'85,  2305;  '86,1901;  '87,2399. 

A8SI8TANT,  . 

L.  Y.  ScbermerlLain.     Report,  '85,  2325. 
Operations. 

1873--8I).  Hepaire  of  breakwater,  '80. 558. 

I880-'8I.  Widening  foundation  of  breakwater,  '81,  724. 

1831-62.  One  78-foot  crib  sunk  in  repair  of  breach  in  breakwater  and  687  onbio 
yarilH  Blling  placed  iu  same,  '82,  710. 

1882-'63.  Stone  fllliag  of  ciib  snnk  in  LSSl  completed  and  an  additional  crib  com- 
menced, 'S3,  1958. 

ie8J-'34.  50  linear  feet  of  crib  snbstructnre  and  78  linear  feet  of  supers trncture 
built,  '84,  2156. 

ia84-W.  No  operations,  '85,  a.TO.>;  '86,  1901 ;  '87,  23D9. 


ay  Lieut  Col.  Robert,  1885,  for  ttio  construction  of  a  lirnnkwater  d'cecHy  in  front 
of  exiatiug  and  proposed  wharves.     Estimated  cost,  (140,IHXI,  '85,  23J4. 
Projects. 
By  Liout.  Col.  Newton.  1373,  for  the  conatrnction  of  a  breakwater  of  crib-wotk 
dlled  with  stone,  for  the  protection  of  the  di)cl£ii  and  wharves  at  gwaotnn. 
Estimated  cost,  8^72,600,  '73,  397,  398 ;  '74,  i,  275.    RBducod  lo  ViiO.QOO,  '79, 
,      3»7;  '82.710. 
Surveys.  „  »  t.  >...,*  'R>i 

Ordered  by  act  of  July  5,  1884.     Mode  under  direction  "^  lAwl.  Co\..^JiW5'^.  oa. 
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STIVJSPUXENT  BAY,  MD.    (8e©  Indian  Rivbb,  Md.) 


TAGGABT'S  TALLEY  BIVEB,  IT.  VA.-«ubvky  of. 

(See  also  Buckuannon  River,  W.  Va.) 
Engrineers. 

ClilKF  OF  ENGINEEBS. 

.     Report,  *84,  2(53. 
ENGINEF.R  IX  Charqb. 

Maj.  W.  E.  Merrill,  l&i'S.    Report,  '84,  1718. 
Assistant. 
J.  B.  Holbrook,  '84,  1719. 
Physical  Characteristics. 
Deacriptiou  of,  '84,  171d. 

Plans* 

Meg.  Merrill  reports  the  river  as  worthy  of  improvement  althongli  not  a  public 
necessity,  '84,  1719. 

Barve:fs. 

Examination  ordered  by  act  of  August  2, 1882.    Made,  1883,  under  direction  of  Ms^. 
Merrill,  '84,  1718. 


TALIiAHATCIIEE  BITER«  ISISS.— Ibcproyement  or. 

(Continued  from  Vol.  I,  p.  537.) 
Appropriations. 

1879 $6,000 

1880 9,000,  '80,*  1319. 

1H81 3,000, '81,  1412. 

18-^2 3,000, '82,  1551. 

1884 3.000, '84,  i:i36. 

ItiSt) 3,500,  '86,  1362. 

Total 27,500 

1888 5,000,  act  of  August  11,  1888. 

Statement  of  appropriations,  '87,  1475. 
Commerce. 

Commerce  of  the  river,  '83,  1148. 
Enfflneers. 
Chief  of  Ekgikeeus. 
Report*,  '80,  155; "81,  209;  '82,206;  '83,215;  '84,  224;  '85,239:  '86,234;  «7, 
200. 
Enc.ixeers  IX  Charge. 
Maj.  W.  H.  H.  Bonyanrd,  1879-'8:J.    Reports,  '80,  1319;  '81,  1411;  '82, 1550. 
Maj.  A.  M.  Miller,  188:J-V5.     Reports,  '83,  1148;  '84,  i:«5. 
Capt.  E.  Bergland,  1885-W.    Reports,  '85,  1517;  '86,  1361. 
Capt.  J.  H.  Willard,  1887-'—.     Report,  '87,  1474. 
Assistant. 
J.  J.  Barry.     Report,  '80,  1320. 
Operations. 

187ll-'80.  25,381  trees  cut  down  and  girdled,  '80,  1319. 

1880-'81.  27  snags  and  logs  removed  and  31,538  trees  cut  and  deadened,  '81,  1412. 

lJ<-^l-'82.  457  snags  and  logs  removed  from  the  channel,  '82,  15BI. 

1882-'83.  405  snags  pulled,  0,740  yards  bniHh  cut,  and  2,167  trees  and  logs  cut, 

deadened,  and  removed  from  river-bed,  '83, 1148. 
1883-'84.  No  operations,  '84,  1335. 
1884-85.  857  snags  and  stumps  pulled,  2  side-jams  removed,  and  557  trees  cut  and 

girdled,  '85,  1517. 
1885-'86.  No  operations,  '86,  1362. 

1886-^87.  1,107  logs,  snags,  and  trees  removed,  and  2,727  leanine  trees  cut,  '87, 
1475.  ^ 
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TAJLJLA hatches:  BIVEB,  MISS.— Continaed. 

Projects. 

By  Mtg.  Ben^aard^  1879^  for  improyement  of  the  low- water  nayigation  of  the  river 
from  its  Janction  with  the  Cold  Water  River  to  the  moath,  a  distance  of  165 
miles,  by  removal  of  snags^  trees,  and  the  wreck  of  a  steamer.  Estimated  cost, 
$40,000,  '79,  116,  971,  985;  '87,  200,  1774. 


TAIiliAPOOSA  BITEByAIiA.— Improvement  or. 
Appropriations. 

1882 $15,000,  '83,  999. 

1884 10, 000, '84,  1191. 

1886 7,500. '86,  1173. 

1888 7,500,  act  of  August  11,  1888. 

En^neers. 
Chief  of  Enginbbbs. 

Reports,  '80,  141;  '81,  189;  '83,  192;  '84,  200;  '85,  203;  '86,  201;  '87, 169. 
Engineers  in  Charge. 
Maj.  A.  N.  Damrell,  1880-'85.    Reports,  '81,  1223;  '83,  998;  '84,  1189. 
Capt.  R.  L.  Hoxie,  1885-'—.    Reports,  '85,  1307;  '86,  1172;  '87,  1285. 
Assi  ST  ant 
G.  B.  Yuille.    Report,  '80,  1224. 
Operations. 
1883-'84.  2,086  logs  and  snags  and  34  overhanging  trees  removed,  '84,  1190. 
1884-'85.  New  snag-boat  with  steam  capstan,  etc.,  built  and  a  limited  amount  of 

work  done,  '85,  1307. 
188&-'d6.  2,423  snags,  logs,  and  trees  removed,  clearing  12  miles  of  river,  '86,  1172. 
1886-87.  4,053  logs,  snags,  and  trees,  and  :}3  cubic  yards  rook  removed  from  river 
channel ;  320  linear  feet  of  temporary  dam  work  built,  '87f  1286. 
Piijrsieal  Cliaracteristies. 

Description  of  the  river,  '81,  1224. 
Projects. 
By  MaJ.  Damrell,  1881^  for  imnrovement  of  the  Tallapoosa  River  from  the  foot  of 
Tallassee  Reefs  to  its  mouth,  a  distance  of  48  miles,  giving  a  3-foot  channel  with 
.     60-foot  width  in  soft  rock  cuts  and  200  feet  in  open  river,  by  removal  of  snags, 
logs,  and  similar  obstructions,  bank  protection,  dike  and  wing  dam  construc- 
tion, and  gravel  and  soft  rook  excavation.     Estimated  cost,  (40,125,  '81, 1230, 
'87,  1285. 
Surveys. 
Ordered  by  act  of  June  14, 1880.    Made,  1881,  under  direction  of  Maj.  Damrell, 
'81,  1223. 


TAHIPA  BATy  FJLA.— iMPROVBBiENT  of. 
(Continued  from  Vol.  I,  p.  537.) 


A  ppropriations. 

1880 $10, 000, '80,  1078. 

1881 10, 000, '81,  1192. 

1682 20, 000, '82,  1268. 

1884 20,000, '84,  1178. 

1886 10,  000, '86,  1139. 

Total 70,000 

1888 25,000,  act  of  August  11, 1888. 

Contracts. 

1881.  J.  E.  Slaughter,  for  dredging,  at  50  cents  per  cubic  yard,  '81,  1191. 

1885.  J.  £.  Slaughter,  for  dredging,  at  34^  cents,  and  rock  excavation,  at  |5.90  per 

cubic  yard,  '85,  1264. 
1j?87.  J.  R.  Moore,  for  rock  excavation,  at  $5.90  per  cubic  yard,  and  dTedKii^g)at  44 
cents  per  cubic  yard,  '87,  1244. 
Eng^ineers. 
CuiKF  or  Engineers.  ^^  ^.^^  ^on  Art\ 

Reports, '80, 136;  '81,183;  '82,179; '83,189;  '84.  4  98;'SS,194-,»eeA^V,Vl,\^3, 

168.  ^' 
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TAnPA  BAY,  FliA.— Continued. 
Eiig'ineers — Continued. 

ENG1NKKR8  IN  CHARGE. 

Mi^.  A.  N.  Damrell,  l878-'85.    Reports,  'BO,  1077 ;  '81, 1191 ;  '82,  1268;  '83,  96S; 

'84   1178. 
Capt.*  W.  f.  RoaaeU,  1885-'86.    Report,  '85, 1262. 
Lient.  W.  M.  Black,  1886-'—.    Reports,  '86,  1137;  '87,  1243,  1257. 
Assistant. 
J.  W.  Saokett.    Report,  '87,  1246. 
Operations. 
188(>-'81.  18,5:)0  oubic  yards  material  dredged  from  the  channel,  '81, 1191. 
1881-^.  30,709  cubic  yards  material  dredged  from  the  channel,  '81, 1191 ;  '82. 1268. 
1882-'83.  16,691  cubic  yards  material  dredged  and  2,470  cubic  yards  of  rook  blaoBted 

from  the  channel,  '83,  983. 
1883-'84.  No  operations  for  Uck  of  funds,  '84, 1178. 

1884-'85.  3,632  cubic  yards  uiud  and  914  cabio  yards  gravel  removed,  '85, 1263. 
1885-'86.  28,093  cubic  yards  mud  and  1,200  oubic  yards  stone  removed  from  cliaa- 

nel,  '86,  1138. 
1886-'87.  Rock  removal  and  dredging  continued,  '87, 1245. 
Projects. 
By  Lieut.  Col.  Damrell,  1879,  for  improvement  of  Tampa  Bay  b^  deepeninflr  the 
present  channel  from  Ballast  Point  to  Tampi^  a  distance  of  5f  miles,  by  dredging 
and  rock  removal  to  9  feet,  with  200  feet  width  in  the  river  and  150  feet  in  the 
bav.    Estimated  cost,  $97,000,  '79,  871 ;  '80,  1077.    Increased  in  1886  and  1887  to 
1133,000,  '86,  1189 ;  '87,  1245. 
In  1887  Capt.  Black  consid^ed  that  the  demands  did  not  require  an  improvement 
beyond  that  called  for  under  existing  project,  '87, 1258. 
Surveys. 
Examination  and  resurvey  of  Tampa  Bay,  including  Hillsborough  River,  up  to  city 
of  Tampa,  ordered  by  act  of  August  5,  1886.    Made,  1^7,  under  •direction  of 
Capt.  Black,  '87,  1257. 
Maps. 
'86,1138;  '87,1247. 


TAIVGIER  SOUlVDt  IHTD.    (See  Deal's  Island,  upper  and  LowmtTBOBOUCB* 

FARE  INTO.) 


TANGIPAHOA  RITISB,  L.A«^IifPROVBBCBNT  or. 
(Continued  from  Vol.  I,  p.  538.) 

Appropriations. 

1872 $2,500 

1880 5,000, '88,  1156. 

1881 2,000, '81,  1283. 

1884 ^,  000, '84,  1268. 

Total 11,500 

Contracts. 

1880.  C.  P.  Seymer,  for  removal  of  obstructions,  '81, 1282. 
1883.  C.  E.  Cate,  for  removal  of  obstructions,  at  $235  per  mile,  '83, 1108. 
Engrlneers. 
Chief  of  Engineers. 
Reports,  '80,  142;  '81,  193;  '82,  189;  '83,207;    '84,  210;  '85,215:  *86,  213; 
'87,180. 
Engineers  in  Charge. 
Maj.  C.  W.  Howell,  1871-'82.    Reports,  '80,  1156;  '81,  1282. 
Maj.  A.  Stickney,  1882-'85.    Reports,  '82,  1374 ;  '83,  1107 ;  '84,  1266. 
Maj.  W.  H.  Heuer,  1885-'—.    Reports,  '85,  1393;  '86,  1241 ;  '87, 1361. 
Assistant 
H.  C.  Collins.    Report,  '84,  1266. 
Operations. 
1880-'81.  6i  miles  of  river  cleared  of  obstructions,  '81,  1283. 

1881-'82.  Improvement  of  river  under  Seymer's -contract  completed,  34  miles,  ^2. 
1374.  ^         »  t     -• 


lB(«-'t*l.  Olistraotious  removed  throaghoat  7f  luilea  of  river,  '8*,  1366. 

18»l-'8ii.  Work  flf  cleanioK  the  river  cooCipued  under  tiiied  labor,  '89,  1393. 

IB85-'d7.  No  operations,  '36,  1S42 ;  '87,  laeii. 
Projects. 

The  appropriation  of  12,000  of  1873  waa  applied  to  tlie  removal  of  suagaand  other 
oDstrnctioni],  '73,  64,  tiljl. 

By  Maj.  Mowoll,  1BT9,  Tor  improvemeot  of  the  Tangipahoa  Biver  ftom  itsjnnctioit 
with  the  Amite  to  its  month,  a  distaoce  uf  53  miles,  by  removal  of  biuws,  logt, 
trees,  and  similar  obetiactiona.    Estimated  cost,  (10,700,  '79, 946, 949 ;  'S6, 1341. 


TAB  BITEB,  KT.  C.    (See  Pamuco  Riyxb,  N.  C.) 


TAVIVTOn  BITEB,  MASS^lBtPBOTXHBNT  or. 
(Continued  ft<om  Vol.  I,  p.  539.) 
A  pprobrlatlons. 

ld?0,-'79  J63,000 

leiSO 17,500, 'BO.  377, 

1981 25.000, '81,  606. 

Ifm 25.000, '82,  555. 

1684 36,500, '84,  607. 

Total 157,000 


1890.  Q.  W.  Towneend.  for  removal  of  bowldera,  'SQ,  372.    W.  Flannery,  for  died^ 

iug,  at  47  oentH  per  onbio  yard,  '81,  555. 
Iddl.   w.  H.  Beard,  for  dredging,  at  4<J{  ceuls  per  onbio  yard,  '81,  555. 
1H82.  W.  H.  Heard,  for  dredging,  at  97  cents  per  oabio  yard,  '83, 47a     J.  H.  Fenner, 

for  dred^iog,  at  Xi  oents  per  cnbio  yard,  '83,  476. 
1333.  C.  H.  Edwards  for  rook  removal,  '84,  606. 
1884.  J.  H.  Fenner,  for  dredging,  '65,  590. 
Engineers. 

(JHIKF   of    ENQimERS. 

Reports,  '80^  73 ; 'SI,  80 ; '62.  80 ; '83,  77; '84,  83; '85,  7t ; '86,  72; '87,  35,43. 
Enoinerhs  ly  CnAROE. 
Lieut. Col. O.K.  Warren,  lS72-'e2,    Eeporta, '80,  371;  '81,564. 
MbJ.  J,  W.  Barlow,  1882.     Report,  '62,  554. 

Lient.  Col.  O.  H.  Elliot,  I88-2-'97.    Eoports,  '83.  477 ;  '84,  604 ;  '85,  588 ;  '06,  595. 
Maj,  W.  R.  Livermore,  1887-'—.     Report,  '87,  544, 
Assistant. 
J.  p.  Cottou.     Eeport,  '80,  373. 
OperatloEW. 
lpn9-'80.  lUO  cnbio  yards  rock  and  bowlders  remtrved  f^m  the  apper  river,  '80, 373, 
18'J0-'81.  12,190  cubic  yards  material  drcil<;ed  from  the  channel,  '81,  555. 
1881-82.  12,368  onbio  yards  material  dredged,  '82,  554. 
1842-'83.  5,672  cubic  yards  material  dredged,  '83,  478.  ■ 

I88't-'34.  27,170  cnbio  yards  material  dredged ;  715  onbio  yards  rook  removed,  '84, 

605,006. 
1884-'^.  4,811  onbio  yards  material  dredged;  100  coblo  yards  bowlders  and  rook 

removed,  '85,  590. 
18S5-'86.  Dredging  and  rook  removal  continued,  '86,  596. 
l8dli-'37.  Dredging  and  rook  removal  combined,  '87,  545. 
Projects* 
Tbe  projoct  of  1871  proposed  the  formation  of  a  channel  by  dredging  9  feet  deep  at 
aigb  water  through  tbe  shoals  between  Dighton  and  woir  village.    Eutimated 
cost,  $54,400,  '71,  94,891. 
Prom  1970  to  1879,  inclusive,  |83,000  was  appropriatoil.     In  1880  the  projeot  was 
modified  so  as  toaecnrea  navigable  depth  at  high  water  of  11  feet  anda  width 
of  60  foet  from  Weir  Bridge  to  Ship  Yard,  80  foet  wide  and  11  fi-et  deep  to  tho 
Needles,  thence  to  Berkley  Bridge,  samo  width  and  13  f'^et  c\ei>t.U,  avi.l  from 
Berkley  Bridge  to  Dighton,  100  feet  wido  ami  12  foot  deep.    liatiraaUA  coal, 
^,000, '80,  376; '86,  595.     Amount  appropri^j^il  from  1^0  *«>  l'ie6,Wi\tt9«c, 
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Surveys. 

Examiiuition  ordered  by  act  of  Aagnst  5,  1886,  '87|  43. 
Maps. 

'84;  606. 


T€HEFinir€TE  BITEB,  E.A.^IifPBOVXiiKNT  ov. 

(See  alflo  Bogus  Faua,  La.) 

(Con tinned  from  Vol.  I,  p.  540.) 
Appropriatloos. 

1872 16,000 

1881 1,500, '81,  1284. 

1882 1, 500, '82,  1376. 

1886 •2,500,'B6,    454. 

ToUl 11,500 

Contracts. 

1881.  W.  Fagan,  for  remoyal  of  obstrnotione,  at  flOO  per  mile,  '82, 1375. 
Engineers. 
Chief  or  Enoineebs. 
Seports,  '80, 145 ;  '81. 193 ;  '82, 189 ;  '83, 206 ,-  '84, 211 ;  '85, 216 ;  '86, 214 ;  "S?, 
179.  188. 
Engineers  in  Charge. 
Maj.  C.  W.  Howell,  188a-'82.    Reports,  '80,  1181;  '81, 1283;  '87,  1358. 
Maj.  A.  Stiokney,  1882^85.    Reports,  '82, 1375;  '83, 1109:  '84, 1268. 
MaJ.  W.  H.  Ueuer,  1885-'—.    Reports,  '85,  1394;  '86, 1242;  '87,  1358. 

W.  H.  Hoffman.    Report,  '80,  1181. 
H.  C.  Collins.    Report,  '84, 1269. 

Lieut.  O.  T.  Crosby.    Reports,  '85, 1395;  '86, 1243;  '87, 1359. 
Operations. 
1881-^82.  Four  miles  of  river  cleaned  of  obstructions,  '82, 1376. 
1882-'86.  No  operations,  '83, 1109;  '84,  1268;  '85,  1395  ;  '86, 1243. 
1886-'87.  Channels  through  Bogue  Falia,  between  Old  Landing  and  Crompton, 
deepened,  '87,  180. 

Projects. 

The  appropriation  of  |6,000  In  1872  was  applied  to  the  remoyal  of  the  wreck  of  the 


gunboat  Oregon,  '73,  65,  634. 
Maj. 


By  Maj.  Howell,  1880,  for  improyement  of  the  Tchefnnote  Riyer  by  remoyal  of 
snags  and  similar  obstructions  from  the  month  to  Coyington  and  dredging  on 
bar  at  entrance  to  Lake  Pontchartrain.    Estimated  cost,  t^,460,  '80,  1188. 

By  Maj.  Stickney,  1884,  for  formation  of  a  channel  across  the  bar  100  feet  wide 
and  7  feet  deep,  by  dredging  and  the  construction  of  2,500  linear  feet  of  break- 
water.    Estimated  cost,  f20,400,  '84,  1270. 
Slnrveys. 

Ordered  by  act  of  March  3,  1879.  Made,  1S80,  under  direction  of  Mai.  HowelL 
'80,  U81. 

Of  Bogue  Falia  from  present  landings  to  Coyington,  La.,  ordered  by  sot  of  Aasnst 
5,  1886, '87,  188. 


TCHUEiA  liAKE,  ]IIISS.--Impbovbmbiit  of. 

CContinned  from  Vol.  I,  p.  541.) 

Appropriations. 

1881 $3, 000, '81,  1414. 

1882 2,500, '82,  1552. 

*  Jmpzovlag  Teheftmcte  Biver  and  Bogus  XUla. 


1B84 $1,500, '84,  1335. 

1886 2,000, '86,  1361. 

Tot*l 9,000 

1888 3,000,  act  of  AngUBt  11,  1888. 

Btatemsnt  of  approptlAtions,  '87,  1472. 

Chixv  of  Emginzirb. 
ReporU, '80,  168;  '81,210;   '82,207;   '83,215:   ■84,221;   '89,238;  '86,334: 
'87,  199. 
ENfllNKBBS  IM  ChaBOE. 

Hi^.  W.H.H.B«iiyftiird,  1879-'^.    Beporta, '80,  1350;  '81,1414;  ■83,1552. 
Haj.  A.  M.  Miller.  1882-'84.    Report,  '83,  1150,  '84,  1335. 
Capt.  £,  B«rKliiad,  18d4-'87.     Reports,  '85,  1514  ;  '86,  1360. 
Capt,  J.  H.  Willard,  1887-'—.    Report,  '87,  1471. 
Abbibtants, 

H.  C.  Wilson.    Report,  '82,  1553. 
.  W.8.DavU.     Reports,  'S3,  1151;  '89,  1515. 
Operations. 
ieHl-'82.  13,&'>1  treea  cat  dowu  and  deadened  and  686  snagH  removed,  '82.  1552. 
18e2-'83.  19,Td5  trees  out,  irirdled,  and  topped ;  3,348  snazs  and  Ioeb  out,  '83,  1150. 
1883-'&1.  Xo  operatiDQB,  '84,  1335. 

1884-'^.  94G  trees  cat,  topped,  aud  girdled,  and  111  soags  removed,  '89,  1515. 
1885-'86.  NooparatioiiBforlftcltof  funds,  '86,  1360. 

lB86-'>^7.  4,180  trees,  snags,  and  stamps,  and  1  wreck  removed,  '87,  UT2. 
Projects. 
By  M^.  Bonyaurd,  1879,  for  improvement  of  Tchula  Lake  from  Honey  Ldand  to 
its  innotion  wltli  the  Yazoo,  a  distance  of  dO  miles,  by  removal  of  logs,  enagB, 
andBlmllarobetrnctiona.     Estimated  cost,  |10,000,  '80,  1351. 
The  improvemoDt  not  considered  permanent,  '86,  234. 
SarvefB. 
Ordered  by  act  of  March  3,  1379.     Hade,  1S79,  nnder  direction  of  Mai.  Benyanrd, 
'SO,  1350. 


(CoDtioned  from  Vol.  I,  p.  541,542.) 


A  ppropriatloiis. 

IttW-IB,  below  Cha 


Chattanooga tl.548,051.94 

loou 300.000, '80,  1674. 

1881 250,0l.'0.'81.  1848. 

1882 251),  1100.  ■82,  1842. 

1884 360.  (100, '84,  1643. 

1886 362,500. '86,  1513. 

Total S,960,&!>1.94 

1888 250,000,BctofAngastll,1888. 

1862-'79,  above  Chattanooga 241,500 

1880 io,ooo.'80,  leri. 

1881 J, 000. '81, 1841. 

leSii 7, 000, '82,  1839. 

1884 3,000, '84,  1641. 

1886 7,500, '86,  1510. 

Totoi sne.ooo 

1888 ir.,000,actofAagust  11,1888. 

Total  above  and  below  Chattanooga..  3,234.64^ 
Commerce. 
Abovk  Cuattanoooa  : 
JnatiOcation  of  improvement, '81,  ISl);  '82,18:18;  '84,  l*>40. 
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Cominerce — ContiDued. 

Jastiacation  of  improvement,  '81,1846;  '82,  1842;  '86,  15l/. 
Obstruction  arising  from  railroad  bridge  at  Johnsonville,  '81,  1846. 
Contracts. 
8.  N.  Kimball  (1879),  analled,  '80,  184,  1672. 

1887.  M.  A.  Sweeney  &  Brothers,  for  conHtruction  of  snag  and  tow  boat,  '87,  1745. 
A.  R.  Perry,  for  constmction  of  hull  for  dredge-boat,  '87;  1745. 
£nirtneers« 
Chieif  of  Engixkers. 
Reports,  '80, 183;  '81,  247;  '82,  242;  '83,  250;  '84,  250;  '85,273;  '86,264;  '87i 
230. 

E^OIVICRRfl    I^    OhAR01«* 

Uaj.  W.  R.'King.  1876-'86.    Reports,  '80,  1669;  '81,  1839;  '82.  1837;  '83,  1477; 

'84    1639  *  '85   1751. 
Lieut!  Col.  J.  w!  Barlow,  1886-'—.    Reports,  '86,  1509 ;  '87, 1737,  1739. 
Assistants. 
J.  L.  Cary.    Reports,  '81,  1840 ;  '82.  1838 ;  '83,  1478. 
J.  E.  Willard.    Reports,  '81,  1845 ;  '82,  1840 ;  '83,  1481. 
C.  A.  Locke.    Report,  '82,  1841. 
H.  J.  Gielow.     Reports,  '82,  1841 ;  '83,  1482. 
R.  Hooke.    Reports,  '82,  l^Ml;  '83, 1482;  '85,  1755;  '86,  1511. 
W.  A.  Toms.    Reports,  '83,  1481 ;  '84,  1643 ;  '85,  1755  ;  '86,  1512. 
Lieut.  H.  £.  Waterman.    Report,  '87,  1749. 
Operations. 
ABOVE  Chattanooga: 
All  operations  by  hired  labor,  '80,  1670. 
1879-'80.  Rock  excavation  and  construction  of  wing-dams  on  Chota  and  Coulter's 

shoals,  '80,  1669.    Completion  of  dams,  '81,  1840. 
1880-'81.  Construction  of  wing-dams  at  Little  River  Shoals  and  repairing  of  dams 

at  Half  Moon  Island,  '81,  1840. 
188i-'82.  Construction  of  wing-dams  at  Little  River  Shoals,  '82,  1838. 
1882-'83.  Construction  of  wing-dams  at  Little  River  and  William  Island  shoals, 

'83,  1478. 
188.{-'84.  No  operations  for  lack  of  funds,  '84,  1640. 
1884-85.  Rock  removal  and  construction  of  wing-dams  at  Chota,  William Isl&nd, 

Lyons,  Knoxville,  and  Baker's  shoals,  '85,  1752. 
188&-'86.  No  operations  for  lack  of  funds,  '86,  1510. 
1886-'87.  466  cubic  yards  stone  quarried  and  390  cubic  yards  of  same  placed  in 

dams  at  upper  Half  Moon  Island ;  flat  scows  built  and  snag-boat  in  progress, 

'87,  1738. 
Below  Chattanooga: 
1879-'80.  Excavation  of  rock  and  construction  of  wing-dams  by  hired  labor,  on 

Elk  River  division,  '80,  1671.    Canal  construction  at  Alusde  Shoals.  '80,  1672. 

Channel  improvement  and  canal  construction  on  Little  Muscle  Shoals  division, 

'80,  1673. 
1880-'81.  Channel  improvement  and  lock  construction  on  Elk  River  division, '81, 

1842.    Canal  construction  at  Muscle  Shoals,  '81,  1843.    Channel  improvement 

on  Little  Muscle  Shoals  division,  '81,  1845. 
1881-'82.  Channel  improvement  and  lock  constrnotion  on  Elk  River  division, '82, 

1840.    Canal  construction  at  Muscle  Shoals,  '82,  1841.    Removal  of  snags  from 

river  below  Florence,  '82,  1841. 
1882-83.  Channel  Improvement  and  canal  construction  on  Elk  River  division, 

'83,  1481.    Canal  oonsirnotion  at  Muscle  Shoals,  '83,  1482.    Removal  of  aua^ 

from  liver  below  Florence,  '83,  1482. 
1883-'84.  Canal  construction  on  Elk  River  division,  '84,  1642. 
1884-85.  Canal  construction  on  Elk  River  and  Muscle  Shoals  divisions,  '85, 1755. 
188&-'86.  Canal  construction  on  Elk  River  and  Muscle  Shoals  divisions,  '86, 1511. 
1886-'87.  Iron  gates  of  Locks  4  to  9,  inclusive,  placed  in  position.  Shoal  Creek  Aque 

du(!t  built,  and  permanent  dams  of  rubble  masonry  built  at  Second,  Bluewater,- 

Four-Mile  creeks,  and  at  Helltown,  '87,  1740,  1743. 
Physical  Characteristics. 

Stages  of  river  from  1874  to  1880,  '80,  1670. 
Plans. 
By  Lieut.  Col.  Barlow,  1887,  for  improvement  of  Colbert  and  Bee  Tree  Shoals  by 

locks  and  dams.    Estimated  cost,  $973,175,  '87,  1748,  1751. 
Private  and  Corporate  \¥orl£. 
Old  canal  at  Bluewater  and  Shoal  Creek,  built  by  State  of  Alabama,  '80,  1672. 
*    Obstruction  arising  from  railroad  bridge  at  Johnsonville,  '81,  1846. 
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Projects.  * 

Above  Chattanooc^  : 

By  Mi^.  McFarlftDC^  1871,  for  an  improved  channel  to  a  depth  of  3  feet  at  low 
water  between  Chattanooga  and  ICnoxville,  a  distance  of  189  miles,  and  re- 
qniring  the  removal  of  ^  obstracting  reefs  and  shoals.  Estimated  cost, 
$175,000,  '71,  502,  507 ;  '77,  579.  Increased  in  1877  to  |225,000,  '79,  1248 ;  '80, 
1669 ;  '81,  1841 ;  '87,  1738. 

Below  Chattanooga  : 
The  projects  of  1872-^7  proposed  the  improvement  of  abont  456  miles  of  river  by 
the  construction  of  a  canal  14^  miles  long,  70  to  120  feet  wide,  and  6  feet  deep 
around  Muscle  Shoals;  a  canal  li  miles  long  around  Elk  River  Shoals;  in 
blasting  a  channel  through  the  bed  rock,  and  constructing  of  wing^dams  at 
Little  Muscle  Shoals,  and  in  removing  the  obstructions  above  Decatur  and  be- 
low Florence.  Estimated  cost,  $4,133,000,  '70,  389 ;  '73,  544 ;  '77,  i,  584 ;  '86, 
1510,  1513 ;  '87,  1740. 

Sarveys. 

Of  Colbert  and  Bee  Tree  Shoals.    Made,  1888,  under  direction  of  Lieut.  Col.  Barlow, 

'87,  1747. 
Maps. 
'82,  1840. 


TENtSAS  BITEB  AND  BATOIJ,  RIACOIV,  L.A.— Improvement  of. 
A  pproprlations* 

IfcWl $3,000, '81,  1423, 

1884 -4, 000, '84, 1332. 

1886 4,000,  '86, 1356. 

1838 5,000,  act  of  August  11,  1888. 

Contracts. 

1884.  Wooton  &  Brondway,  for  removal  of  obstructions,  at  $125  per  mile,  '85, 1504. 

Chief  of  Engiitebrs. 
Reports,  '81,  212,  213;  '82,  209;  '83,  218;  '84,  223;  '85,  236;  '86,  232;  '87,  197. 

ENOINRER8  IN  CHARGE. 

MaJ.  VV.  H.  H.  Benyaunl,  1880-'82.     Reports,  '81,  1422,  1457 ;  '82,  1559. 
Capt.  A.  M.  Miller,  1882-'84.    Reports,  ^83,  1160;  '84,  1331. 
Capt.  E.  Berglaud,  1884-'d7.    Reports,  '85,  1504 ;  '86,  1355. 
Capt.  J.  H.  WilUrd.    Report,  '87,  1463. 

A88I 8TANT. 

H.  C.  Wilson.    Report,  '81,  1458. 

Operations. 

18*^1-82.  695  snags  and  697  leaning  trees  removed,  '82,  15.57. 
1882-'84.  No  operations  for  lack  ot  funds,  '83,  1160;  '84,  1332. 
18d4-'85.  1,193  logs  and  snags  removed  from  Tensas  River  by  contract,  '85,  1504. 
18d5>'86.  No  operations  for  lack  of  funds,  '86,  1355. 

1886-'87.  Obstructions  in  Bayou  Macon  removed  from  Floyd's  to  junction  with 
Tensas  River,  '87,  1464. 

Pliysieal  Characteristics. 

Description  of  river,  '81,  1458. 

Projects. 

By  Maj.  Benyaurd,  1880,  for  the  removal  of  snags,  logs,  and  similar  obstructions 
from  the  mouth  to  Dallas,  a  distance  of  180  miles.  Estimated  cost,  $23,000, 
'81,  1457, 1461. 

By  the  act  of  July  5,  1884,  the  improvement  of  Bayou  Macon  was  united  with  that 
of  Tensas  River,  '84,  400 ;  '85,  1504. 

Surveys. 

Ordered  by  act  of  June  14, 1880.    Made  under  direction  of  Maj.  BoiiyaxiTd.,\^aft, '»!., 
1457. 

*By  act  of  July  6. 188*.  the  improvement  of  Bayoa  Maoon,  La.,  was  nnitfiA  with  \aa»fc  «**  NXa'^®"** 
Biver, '84,  400^85.1504. 
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THAIIIBS  BITISR,  COHVIV.— Impbovsmkkt  or. 

(See  also  New  IiONDON  Habbor,  Conh.) 

(Continned  from  Vol.  I,  p.  546.) 
AppropriatloiM. 

1821-79 $169,300 

1880 '-A  000, '80,  443, 

1881 30, 000, '81,  589. 

1882 35, 000, '82,  604. 

1884 25, 000, '84,  637. 

1886 22.500,  '86,  632. 

Total 306,800 

1888 50,000,  actof  Angustll,  1888. 

Statement  of  appropriations,  '81,  589 ;  '87,  584. 
Contracts. 

1879.  Morris  and  Cumings  Dredging  Company,  for  dredging,  at  28  cents  per  cabie 
yard,  '80.  443. 

1880.  W.  Flannery,  for  dredging,  at  23  cents  per  cubic  yard,  '81,  590. 

1881.  W.  Flannery,  for  dredging,  at  27  cents  per  cubic  yard,  annulled  after  re- 
peated failures  to  complete,  '82,  605. 

1882.  F.  K.  Ballon,  for  stone,  at|1.19  per  ton,  '82,  605.  F.  E.  Ballou,  for  stone  di^o 
construction,  at  $1.25  per  ton,  'i34,  637.  Hartford  Dredging  Company,  for 
dredging,  at  14|  cents  per  cubic  yard,  '84,  637.  F.  E.  Ballon,  for  pile  andstoDe 
dike  construction,  at  $8  per  linear  foot,  '84,  637. 

1884.  C.  H.  Edwards,  for  stone  dike  construction,  at  |1.07  per  ton,  '85,  640. 
1887.  J.  A.  Bouker,  for  stone  dike  construction,  at  98  cents  per  ton,  '87,  584.     Hart- 
ford Dredging  Company,  for  dredging,  at  12  cents  per  cnbic  yard,  '87,  585. 

Chief  of  Engineers. 

Reports,  '80,  77 ;  '81,  90 ;  '82,  91 ;  '83,  85;  '84, 92  j  '85,  81 ;  '86,  82 ;  '87,  43. 
Board  of  Engineers. 
Convened  at  New  York  March  14,  1882,  to  report  upon  project  of  M%j.  Barlow 

for  improvement  of  the  Upper  Thames.    Keport  '82,  606.    (Col.  Z.  B.  Tower.) 
Engineer  in  Charge. 
Maj.  J.  W.  Barlow,  l877-'83.    Reports,  '80,  441 ;  '81,  588;  '82.  601. 
Lieut.  Col.  W.  McFarland,  1883-'86.     Reports,  '83,  503;  '84,  636;  '85,  638. 
Lient.  Col.  D.  C.  Houston,  1886-'--.    Reports,  '86,  629 ;  '87,  582. 
Operations. 
1879-'80.  38,614  cubic  yards  material  dredged  from  channel  through  the  ahosla, 

'80,  441. 
1880-'81.  9,387  cubic  yards  material  dredged  from  the  bar,  '81,  588. 
1881-'82.  6,595  tons  rip  rap  stone  placed  in  training-wall,  extending  the  asme  750 

itfct,  82,  tR/2. 
1882-'83.  10,612  tons  stone  placed  in  dike,  extending  same  1,620  feet ;  53,192  cabio 

yards  material  dredged,  '83,  504. 
1883~'84.  41,819  cubic  yards  sand  dredged  from  channels;  training- wall  completed, 

'84,  636. 
1884-'&5.  11,254  tons  stone  placed  in  2,500  linear  feet  of  training- wall,  '85,  640. 
1885-'86.  East  dike  completed  by  addition  of  691  tons  riprap ;  8,000  tons  stone  de^ 

livered  in  the  Rolling  Mill  Dike,  '86,  G30. 
1886-'87.  4,479  tons  stone  placed  in  the  Rolling  Mill  Dike ;  repairs  to  the  Uohegm 

pile  dike, '87,  582. 
Projects. 
In  1821  obstructions  placed  in  the  river  during  the  war  of  1812  were  removed,  ^> 

333. 
The  first  definite  project  for  improving  the  river  was  that  of  1836,  which  proposed, 

by  dredging  and  the  construction  of  wing-dams,  to  provide  a  channel  100  feei 

wide  ana  14  feet  deep  at  high  water;  the  desired  results  were  obtained,  bnt 

the  shoals  8ub8equen.*^ly  reformed,  '73,  983;  '86,  630. 
The  project  of  1866  proposed  the  reformatiou,  by  dredging,  of  a  channel  100  feet 

wide  and  14  feet  deep  at  high  water,  across  tbe  bars  below  Norwich.   Estimated 

cost,  $65,000,  '66,  iv.  197;  ^68,  752;  '73,  983. 
In  1878  the  project  was  modified  to  provide  for  a  channel  100  feet  wide  and  U  feet 

deep  at  low  water  from  Indian  Point  to  Norwich.    Estimated  cost,  |75,000,  '78j 

395,  398.    Increased  in  1880  for  removal  of  Middle  Grounds  at  Norwich  to 

$101,000,  '80,  442. 

*$2,500  u>  be  applied  to  removal  of  bIiooI  at  New  London,  '81,  586. 
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TIIARIES  RITfiB,  €OIV1V.--Continued. 

I*roJecto— Continued. 
In  188^2  the  project  was  farther  modified  so  as  to  provide  for  increasing  the  width 
of  channel  to  200  feet  over  the  first  3^  miles  below  Norwich,  together  with  the 
constrnction  of  training-walls  if  necessary  for  the  rectification  of  the  river. 
Estimated  cost,  $208,080,  '82,  603;  '87,  582. 
Project  approved  by  Board  of  Engineers,  '82,  607. 

Total  amount  appropriated  from  1821  to  1886,  inclusive,  $306,800.    Amount  re- 
quired to  complete  project  in  1886,  $105,580,  '86,  631,  632;  '87,  584. 
Surveys. 
Maps. 
'82,  606,  '84,  6.36;  '85,  640. 


THUNDER  BAIT  HARBOR,  MICH.    (See  Alpena  Harbor.) 


THUFfHERBOLT  RITER,  OA.    (See  Saint  AuausTiKE  Crbek,  Ga.) 


TICKFAUr  RITER,  I4 A.— Improvement  of. 

(Continued  from  Vol.  I,  p.  548.) 

Appropriations. 

1881 t2, 000, '81,  1285. 

1882 2,000, '82,  1377. 

1886 2, 000, '86,  124.5. 

1888 1,000,  actof  August  11, 1888. 

Contracts. 
1881.  W.  Fagan,  for  removal  of  obstructions  for  a  distance  of  16  miles,  at  |80  per 
mile,  '82,  1377. 

Engineers. 

Chief  of  Engineers. 

Reports,  '80,  145;  '81,  193;  '82, 190;  '83,208;  '84,211;  '85,217;  '86,215;  '87, 
181. 
Engineers  in  Charge. 

Maj.  C.  W.  Howell,  1879-'81.    Report,  '80, 1182. 

Capt.  W.  H.  Heuer,  Iri81-'c52.    Report,  '81,  1284. 

Maj.  A.  Stickney,  1882-'ri5.    Reports,  '82,  1376;  '83,  1110;  '84,  1271. 

Maj.  W.  H.  Heuer,  1885-'—.    Reports,  '85,  1396 ;  '86,  1244 ;  '87,  1362. 

H.  C.  Collins.    Reports,  '80, 1183 ;  '84, 1271. 
Lieut.  O.  T.  Crosby.    Report,  '87,  1363. 
Operations. 
1881-'82.  16  miles  of  river  cleared  of  obstructions,  '82,  1377. 
1882-'83.  No  operations,  '83,  1110. 
1883-'84.  180  logs  and  snags  and  791  trees  removed,  clearing  20  miles  of  river,  '84. 

1271. 
1^4-'86.  No  operations,  '85, 1396;  '86, 1245. 

1886-'87.  Obstructions  cleared  from  navigable  tributaries,  '87,  1362. 
Physical  Characteristics. 

Description  of  river,  '80,  1183. 
Projects.  ^, 

By  Maj.  Howell,  1880,  for  improvement  of  the  Tickfaw  River  from  Van  ^wxeuPiace 
to  Natalbany  and  Pouchatoula  rivers,  a  distance  of  45  mWes,  V>v  ^^^^"'^^  ^^ 
suags,  logs,  and  similar  obstructions.    Estimated  cost,  $10,'5iSO,  'SO,  Wo^« 

Surveys.  ..  ,  .   t3.x«.a\  ^rc^ 

Ordered  by  act  of  March  3,  1879.    Made,  1580,  und^T  directioxi  oCH*^:^-^'^^^^^^  ^^^ 
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TICONDEltOOA  RIVER,  N.  IT.— lafPROVSACKKT  of. 
Appropriations. 

18«1 1 $5, 000, 'SI,  726. 

1H82 5,000,  ^82,714. 

1886 2, 000, '86,  350. 

1888 2,500,  act  of  August  U,  1888. 

Contracts. 

1882.  L.  Wliituev,  for  dredging,  at  22  cents  per  cubic  yard,  '82,  714. 
1884.  C.  H.  Do  Lano,  for  dredging,  at  20  cents  per  cubic  yard,  '84  2160. 

Engineers. 

Chikf  of  Enginkers. 

Reports,  '80,  90;  '81,  114;  '82,  115;  '83,  325;  '84',  329;  '85,  356  ;  '86,  350;  "B?. 
316. 
Enoinkers  IK  Charge. 

Lieut.  Col.  N.  Micliler,  lH8a-'82.    Report,  '81,  726. 

M^.  G.  L.  Gillespie,  188S^-'83.     Report,  '82,  713. 

Lient.  Col.  H.  M.  Robert,  1883-'85.    Reports,  '83, 1960;  '84,  2160. 

Maj.  M.  B.  Adams,  1885-'—.    Reports,  '85,  2310;  '86, 1905;  '87,  2410.    . 
Assistant. 

D.  White.    Report,  '81,  727. 

Operations. 

18Hl-'82.  Channel  42  feet  wide  and  6  feet  deep  dredged  from  the  lake  to  Cassey's 

Wharf,  '82,  713. 
1882-'83.  14,981  cubic  yards  material  dredged  fh>m  the  channel,  '83»  1960. 
188.3-'87.  No  operations,  '84,  2160 ;  '85,  2310;  '86, 1905;  '87,  2411. 

Projects. 

By  Lieut.  Col.  Michler,  1880.  for  improvement  of  Ticonderoga  River,  by  excavation 
of  a  channel  100  feet  wide  and  8  feet  deep  fh>m  the  8-foot  curve  in  Liake  Cham- 

?lain  to  the  railroad  bridge,  thence  60  feet  wide  to  the  foot  of  the  falls  ar 
'loonderoga ;  also  to  widen  the  channel  in  front  of  Cassey  and  Bishop's  docb 
to  100  feet  and  to  extend  a  cut  100  feet  wide  diagonally  aoroes  the  ba&in- 
Estimated  cost,  (42,516,  '81,  728. 729. 

Surveys.  ^,. , 

Ordered  by  act  of  June  14,  1880.    Made,  1881,  under  direction  of  Lieat.  Col.  Micb- 

ler,  '81,  726. 
Maps. 
'87,  2411. 


TILLARIOOK  BAT  AND  BAR,  OREG. 

Examination  ordered  by  act  of  August  5,  1886,  '87,  330.    [|5,200  appropriated  by 
act  of  August  11,  1888.] 


TIONESTA  CREEK,  PA.— Examination  of. 

Engineers. 

Chief  of  Engineers. 

Report,  '84,  263. 
Engineer  in  Charge. 

Maj.  W.  E.  Merrill.    Report,  '84,  1704. 
Assistant 

I.  V.  Hoag,  jr.    Report,  '84,  1704. 

Plans. 

Maj.  Merrill,  1883,  estimates  $1,000  as  cost  of  removal  of  boom  piers  at  lower  portion 
of  creek,  but  does  not  consider  the  improvement  as  one  of  public  neeessf^f) 
'84,  1704. 

Surveys.  . 

Examination  orderod  by  act  of  August  2,  1882.  Made,  1883,  under  direotiou  ot 
Maj.  Merrill,  '84,  1704, 


Appropriations. 

tCHW-'Ta $56*,  700 

laeo.  Old  chaonel 30,000,  "80,  2099. 

ISai.  OMcbftDdel 40,000, '81,  S384. 

I8»«.  Oldoliajonel 50,000, '83,  239*. 

1864.  Oldchaanel 30, 000, '84,  2086. 

Total 704,700 

1888.  Oldcbannel 5,000,  Mt  of  Angiut  11,  1888. 

1884.  StrarghtcbaDnel....     ■35,000, '84,  2086. 
1886.  Strnight  chftDtieL...     112,600, '86,  1853. 
1888.  Straigbt  ohauDel....     150,000,  aot  of  August  11,  1888. 
Commerce. 
Qrowthof  commerce  and  demand  foiinoreHodlaoUitlM, 'SO,  2097,  8098;  '81,2287; 
'87,2290. 
Contracts. 

1879.  B.  H.  Freuob,  for  dredging,  at  91  cents  per  oobio  yard,  '80,  2099. 

1880.  B.  U.  Prenoli,  for  dredgiog,  at  14  cents  per  onblo j^rd,  "81,  2285.     E.  H. 
Freoch,  for  dredging,  at  lU  cents  per  onbie  yard,  '81,  2286. 

1881.  Symiues  &,  Scanilloii,  for  dredging,  at  16  cents  per  cubic  yard,  '81,  2285. 

1882.  S..A.  Murpby,  for  removal  of  scow  aud  cacgo,  '62,  2383.     £.  H.  French,  for 
dredging,  at  21  centA  per  cubic  yard,  '83,  1892. 

1884.  E.  H.  French,  for  drudging,  at  I5t  cents  per  cubic  yard,  '85,  2215,     W.  E. 

Rooney,  for  dredging,  at  14}  cents  per  cubic  yard,  '8S,  ^16. 
188.'>.  G.  Talbot,  for  dredging,  at  10  cents  per  cabio  yard,  '86^  1853. 

1886.  Carkln,  SCiokney  &,  Cram,  for  dredging,  at  16^  centa  per  cnbic  yard,  '87, 
22tfT. 

1887.  George  Eelloig,  for  dredging,  at  13  oente  per  onbio  yard,  '87,  2286.    French 
&  RooDcy,  for  dMdgisg,  at  15  cents  per  onbic  yard,  '87,  2286. 

Engineers. 
CuiRp  OF  Engineers. 
Beports,  '80,  S23,  229;  '81,  304,  314,  315;  '83,  299,  309 ;  '83,  306 ;  '84,  309;  '83, 
3J3;  '86,327;  '87,295. 
BOA.IID  01*  Enqimekhs. 
Board  of  Eugineura  convened  at  New  York  April  12,  1887,  to  consider  location  of 
proposed  straight  channel  for  improving  'Toledo  Harbor.     Beport,  '87,  2295. 
(Cols.  Casey,  Abbot  and  Craighilf,  Lieut.  Ccls.  MooBloa  and  McFailand,  and 
kaj.  King.J 
EMOINZBKa  IN  Ch&bob. 

Maj.  J.  M.  Wilson,  1873-'83.     Beport^ '80,  2092 ;  *81, 2281,  2286;  *82,  2379,  2383. 
Uai.  L.  C.  Overman,  1683-'—.    Beports,  '83, 1889;  '84,  2083;  '85,  2211;  '86, 
1»49;'87,  ^83,  2291. 
Operations. 
UiHtory  of  Ihe  work,  '80,  2093. 

187g-'ttO.  126,649  onbic  yards  materia]  dredged  from  the  ohaouel,  <80,  2097. 
ISSU-'OI.  167,453  cubic  yards  material  dredged  from  the  ohaune],  '81.  'Hm, 
1S81-'8J!,  94,385  onbio  yards  material  dredged  Ih>m  the  channel;  wieok  of  scow 

Wellhoiise  removed,  '82,  2381. 
18a^-'i43.  229,070  cnbic  yards  material  dredged  &«m  the  ohannel,  '83,  1890. 
ISt'S-'UJ.  78,345  onbic  yards  material  dredged  from  the  obaoDel,  '84,  2084. 
ie84-'8;).  155,085  cubic  yards  material  dredged  from  the  channel,  '85,  2211. 
188S-'66.  127,260  cubic  yards  material  dredged  from  (he  straight  channel,  '86, 

18.'>1. 
1886-'»7.  45,397  oabio  yards  material  dredged  from  old  ohannel,  '87, 2284. 
Plans. 
By  H^j.  Wilson,  1881,  for  extension  of  Manmee  HiVer  on  a  straight  line  through 
the  bay  and  Nurth  Cape  Point  to  Lake  Erie,  confining  the  river-bed  in  a  new 
channel  of  about  the  same  dimensions  as  its  nsloial  oed,  by  dredging  in  the 
bay  and  the  lake  and  the  construction  of  two  parallel  lines  of  revetment  on 
either  »icle  of  the  ohanneL     Estimated  cost,  |2T3a3,92J,  '83,  2385,  23H6;  '86, 
1850;  '87,2291,2296. 
By  MaJ.  Overman,  1887,  for  a  ohannel  beginning  at  month  of  Maumeo  Biver  and 
exlAudingstraight  throngh  North  Cape  Point  on  acoareo  North  2G"  36' 13"  Bast 
to  17  feet  depth  of  water  m  lake  Erie,  Ottawa  Eiver  to  bo  diverted  by  a  ent 
thronsh  North  Cape  Peninsula;  the  revetment  of  the  cut  to  be  de(«tmitw»dly 
esperienoe,  '87,  2294,  2i96.     Plan  considered  by  Board  »f  Engineers,  '87,  2395. 
•Baluo*ofl>,a31«  tobespiilleilUDlsuiDt{Dld_i..fltLBV'*'<**''-^'^i  'wi.wt 
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TOLEDO  HARBOR,  OHlO-Oonl^Qed. 

Projects. 

The  original  project  of  1866  proposed  the  deepening,  b^  dredging,  of  the  natanJ 
channel  in  Maiimee  Bay  for  a  distance  of  about  1  mile  to  a  width  of  200  feet 
and  a  depth  of  12  feet,  '66,  iii,  6,  33 ;  iv,  38. 

The  Board  of  Engineers  in  1869  recommended  the  adoption  of  the  preoent  locatioa 
of  channel.     Estimated  cost,  $152,800,  '69,  118,125,  127;  '80,  2093. 

In  1872  a  Board  of  Engineers  submitted  three  plans,  of  which  the  JSecretazyof  War 
approved  that  which  provided  for  the  widening  of  the  existing  chaonel  to350 
feet  at  the  top  with  a  depth  of  15  feet,  at  an  estimated  cost  of  ^50,000,  '73^ 
313-ii24  •  '77  953  *  '80  2094. 

In  1880  the  proposed  depth  was  increased  to  16  feet,  '80,  2097;  '87,  2286. 

In  1886  there  had  been  obtained  a  channel  200  feet  wide  at  bottom,  and  from  15  fo 
17  feet  deep  between  Toledo  and  deep  water  in  the  lake,  nnder  an  aggregste 
of  appropriation  from  1866  to  1884,  inclusiye,of  |704,700,  '86, 327, 1B60  ;  '87, 2^. 

In  1887  a  Board  of  Engineers  zeoommended  a  straight  cut  from  the  moath  of  tht 
Maumee  fiiver  to  Lake  Erie  by  extending  the  crib  reach  at  the  preaent  nataral 
channel  outward  into  the  lake  and  inward  across  the  bay  to  the  present  natural 
channel  of  the  river,  thereby  utilising  about  2  miles  of  the  previoaoly  im- 
proved channel,  the  channel  to  have  a  depth  of  17  feet  with  a  bottom  width 
of  200  feet.  Estimated  cost,  $1,875,000,  '87,  2286,  2297.  Approved  by  Secre- 
tary of  War,  '87,  2299. 
Surveys. 

Ordered  by  act  of  June  14, 1880.  Hade,  1880,  nnder  direction  of  Mi^.  Wilson,  for  a 
depth  of  16  feet,  '81,  2286. 

Ordered  by  act  of  March  3. 1^1.  Made,  1881,  under  direction  of  Maj.  Wilson,  for  a 
straight  channel  to  Lake  Erie,  '82,  23d;{. 

Eesurvey  made  nnder  direction  of  M%j.  Overman,  1886,  '87,  2285,  2291. 


TOmBIGBCE  AIVD.BL.ACK  ITARRIOR  BITERS,  ALA«   AND 

JVIISS.— Improvbmknt  of. 

(See  Black  Warrior  Ritbr,  Axa.,  and  Tombigdeb  Bivxr  abovb  Columbus,  Hiss.) 

(Continued  from  Vol.  I,  ^.  550.) 
Appropriations. 

1070-'7y $120,000 

(  Black  Warrior 20.000  ) 

1880.  2  Tombigee  between  Columbus  and  Vienna. ..      12, 000  V80,  1090. 
r  Tombigbee  below  Vienna 15,000  ) 

1881.  Warrior  and  Tombigbee , 25,000,  '81, 1211. 

r  Warrior  below  Tuscaloosa  .  -  -•- 10, 000  \ 

ift»o  J  Tombigbee  between  Columbus  and  Vienna.        7,500  (,|,a  ^oqa 
iof«.  -^  Tombigbee  between  Vienua  and  Demopolis         7, 500  (  ^^  '^^^ 

i, Tombigbee  below  Demopolis 5, 000  J 

(  Tombigbee  from  Fulton  to  Vienna 10,000  )  ,p^  ^ain 

1884.  <  Tombigbee  below  Fulton 15.000  J  »*»>*^"- 

/  Warrior  River 12, 000, '84, 1206. 

i  Warrior  below  Tuscaloosa 18. 750, '86, 1196. 

1886.  <  Tombigbee  below  Vienna 11,250  ?  ,qi;  hqq 

(  Tombigbee  between  Vienna  and  Fulton ....  7. 500  5   **'''  ^^^• 

Total ^ 296,500 

C  Tombigbee  from  Walker's  Bridge  to  Fulton .        4, 000  ) 

1888.  {  Tombigbee  from  Fulton  to  Vienna 6,500  V  act  of  Angnst  11,1888. 

(  Tombigbee  below  Vienna 6,000  ^ 

Statement  of  appi-opriations,  '83,  1019 ;  '84,  1210 ;  '86,  1198. 
Commerce. 

Benefit  of  improvement,  '^,  1205.1208,1210;  '82,  1294;  '83,  1015;  '85,  1348. 
£ngrineer8. 
Chief  of  Enginbbrs. 
Reports,  '80, 138;  '81, 186;  '82,  183;  '83, 195;  '84,203;  '85,  208;  '86,306;  '87, 
173, 174, 178. 
Engineer  in  Charge. 
Maj.  A.  N.  Damrell,  1875-'— .    Reports, '80,  1085;  '91,  1203;  '82,  1982;  '89,1011; 
'8i,  im-i  '85,  1345;  '89. 1193;  '87, 132«. 


Ope  rail  on  s* 

History  of  opcrationB, 'SO,  1086;  '82,1283,1289. 

All  opuratioiia  by  liiteii  labnr. 

1879-^80.  No  opetaCions  on  Black  Warrior  River,  '80,  1086.     Obatruotiona  removed 

and  niu)>-dani3  built  on  TouibigbCD  between  Coluinbns  anil  Demo  polls, '80, 

1088;  '82,  liiSa. 
1680-'dl.  086  (reea  and  logs  rciuoved  and  851  linear  feet  wiiig-dams  built  un  the 

Black  Warrior  River,  '81, 1-204,     On  Touibigbee  River,  betwei'n  Columbus  and 

Vienna,  5,656  linear  feet  of  witig-dams  built,  1,541  linear  foet  shore  protection 

placed,  and  'i.iSi  treea  ami  iogH  remnvpd,  '81, 1207. 
18m-'82.  On  the  Black  Warrior,  ID.lll  linear  feet  of  doma  and  jetties  built,  4,608 

logs  and  trees  removed,  '82,  ViM.     On  the  Tombigbee,  below  Columbus,  9,336 

linearfeet  of  wing-damB  built,  it,406  logs  and  trees  removed,  1,100  oubio  yarda 

rock  blasted,  '82,  1290. 
1882-'83.  Ou  the  Black  Warrior,  7,969  linear  feet  Jettiea  bnUt  and  repaired,  3,200 

linear  feet  bank  protected,  2,&?  trees  aad  lo^s  removoil, '83,  1014.    On  the 

Tombigbee,  below  Columbus,  1,020  liniiar  feut  winr-dama  built,  5,2«1  trees  and 

logs,  and  1,900  cubic  yards  of  rock  rumoved,  '83,  1018. 
1883-'84.  On  Black  Warrior,  1,354  logs  aad  troea  removed, '84, 1204.     On  Tombig- 

bee,  below  Colambiia,  800  snaga  and  trees  removed  aDd  1,685  linear  feet  of  wing- 

dama  built, '84,  1208. 
lU84-'i^.  On  Black  Warrior,  567  treea  and  euaga  removed  and  500  cords  of  brush 

cnt  and  piled,  '89,  1346.     On  the  Tombigbee  a  barge  was  built,  6,0li7  trees  and 

logs  i^emovud,  and  one-half  mile  of  bank  protcctvil, '85,  1350. 
lBt^'86.  On  Black  Warrior,  250  logs  removed  and  caving  bank  protected,  '66, 

1193.    On  the  Tombigb(!0, 1,333  Togs  and  trees  were  removed,  '86, 1197. 
1886-'87.  On  the  Warrior  Kiver  a  survey  in  progreas,  '87,1324.    On  Tombigbee 

Elver  no  operations,  "87.  IVX. 
Physical  Characf eristics. 
Caving  banks  on  Tombigbee  River,  '80,  1089. 
BlaL'k  Warrior  River  deitcribed,  '83,  1011. 
Discharge  of  Black  Warrior,  '85,  1347. 
Projects. 
ByMi^.  Dumr^ll,   1S75,   for  the  formation  of  a  channel  80  feet  wide  and  4  feet 

deep  in  the  Black  Warrior  River,  from  the  month  to  Taacalooaa,  140  niilea,  by 

the  removal  of  obstructions,  dredging,  MuatiiiK  and  construction  of  wing-dama. 

Eatimated  coat,  j;l51,lU3,  '7f .  1,  17;  '80,  1085. 
The  projeclaof  1871  to  1979,  for  the  improvement  of  the  Tombigbee  proposed  the 

formation  of  a  4-foot  channel  from  the  month  to  Dcmopolia,  and  from  thence  a 

3-foot  channel  to  Columbna,  by  the  removul  of  obattnctlonf^  drtdging,  and  eon- 

atmction  of  wing-dams.     Eatimated  cost,  $170,000,  'V9,  S32 ;  '80,  1088. 


TOIdBIOBEE    BITES.   ABOTE    COLVHIBUS,    MISS.— Improve- 
ment OF. 

(See  ToiCBiOBEB  AXn  Black  Warrior  rivers,  Ala.  a^d  Mibb.) 

Approprtatfon*. 

1O80 |4,0OO, '80,  1092. 

18K1 1,000,  '81,1812. 

1882 1,000,  '82,1295. 

Statement  of  appronriationa,  '83,  1395. 
Enftineers. 
Cmsv  OF  Etranrawia. 

Beporte,  '80,  139;  '81,  187;  '82,  184;  '83,  196;  '84,  304. 
ENaiMXER  IH  Charob, 

MiO'^-N'^»m»"r  ISS*>-'^-    Reports, '80, 1091;  '81,1211;  '82,1204,1312;  '83, 
1022;  -84,1310. 
Absistant. 

H.  Harding.    Report,  '82, 1313. 
Operations. 
All  operations  by  hired  labor. 
I879-'80.  Removal  of  snaga  and  logs,  '80,  1091. 
1880~'81.  9,074  logs,  trees,  and  etnuips  removed,  '81   1313. 
18ei-'83.  Removal  of  SDOgs  and  logs,  '82,  1295.         ' 
18e3-'84.  Preservation  of  irork,  '83, 10ii2;  '84,  Uii 
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TOMBIOBEE  RITEB,  ABOTE  COIilTMBlTS,  MISS.— Continned. 

Plans. 

By  MaJ.  Damrell  for  an  improyement  between  Fnlton  and  the  junction  of  Brown's 
and  Mackey'fi  creeks  by  removal  of  logs,  snags,  and  trees.  Estimated  cost, 
111,000,  '82,  1312,  1313. 

Projects. 

By  MaJ.  McFarland,  1873,  for  the  temporary  improvemdlit  of  the  Tombi^bee  abore 
Columbus  and  to  Fulton  by  removal  of  obstructions.  Estimated  cost,  |35,>  it.', 
'73,  548 ;  '80,  1092  -,  '81, 1211.    Project  completed,  1882,  '82,  1295. 

1882.  From  Fnlton  to  Warren's  Mill,  under  direction  of  Maj.  Damrell,  '82, 131'2. 


TOIVAWAIVDA  CREEK*  IV.  IT.    (See  Niagara  River  at  mouth  of. 


TOJVA WANDA  HARBOR,  N.  IT.    (See  Niagara  Kivkr.) 


TOIVES  BAlTOUy  LA.    (Sec  Rkd  Kiyek,  La.  and  Ark.) 


TORCH  LAKE  CHANNEL,  Lake  Superior,  Mich.— Examination  of. 

Engineers. 

Chief  of  Engineers. 

Report,  '87,  266. 
Engineer  in  Charge. 
Capt.  C.  E.  L.  B.  Davis,  1886.    Report,  '87,  2053. 
Piiysical  Characteristics. 

Dimensions  of  lake,  '87,  20C>3. 
Plans. 
Capt.  Davis  reports,  1R8Q,  unfavorably  to  any  work  of  improvement  in  view  of  the 
eatirely  local  nature  of  commerce  to  be  ueDefitcil,  '87,  2054. 

Surveys. 

Examination  ordered  by  act  of  Angnst  5, 1886.    Made,  1886,  under  direction  of  Capt. 
Davis,  '87,  2053. 


TOTIJSKET  RITEBy  TA.— Improvsment  of. 

(Continued  from  Vol.  I,  p.  552.) 
Appropriations. 

1880 f  2, 500, '80,  769. 

1881 2, 500, '81,  966. 

1882 5,000, '82,  1029. 

Statement  of  appropriations,  '87,  939. 
'  Engineers. 

Chief  of  Engineers. 
Reports,  '80, 114;  '81, 154;  '82,149;  '83,  155;  '84,157;  '85, 147;  '86, 142;  '87, 
109. 
Engineer  in  Charge. 
8.  T.  Abert,  U.  8.  Agent,  1875-^—.    Reports,  '80,  768;  '81,  964;  '82, 1027:  '83, 
813;  '84,  988;  '85,  976;  '86,  913:  '87,  938. 
Operations. 
I882-'63.  2,117  linear  feet  pile  dike  built,  '83,  814. 
1883-^87.  No  operations,  '84,  988;  '85,  977;  '86|  914;  '87,  938. 


Brookur's  Bar,  and  tha  oouBtraction  of  2,400  linear  feet  of  ilike  pamUel  with 
channd.  Eatimated  ooat,  |14,9B0,  '73,  ii,  160.  Total  amount  appropriated 
f^iu  18^0  to  1HB2,  iDclnsive,  ^lO.OiX).  Amount  eetimiktcd  to  compli>t«  project, 
^Ki^OOO,  '87,  939. 


4Bpropriatlon. 


TOITK  CREEKi  K.  C— Improvehbnt  o 
fl.OOO,  '81,  1023. 


Engl  nee  rs. 

IteporiB,  '80,  125;  m,  1<>5;  '83,  166;  '84,  177. 

ENGINl^KKri   IN  CHARQE. 

Capt.  C.  B.  PhiUips,  1880-'83.     Report,  '81,  1023, 1034. 
Cspt.J.  Meroar,  1883-'—.    Reports,  'B3,fi62;  '84.  1063. 

J.  P.  Darling.    Report,  "SI,  1024. 
W.  H.  Jamea.    Report,  '83,  663. 
Opernllttns. 

ltj82-'83.  Two  Bonkun  flats  blown  ap  aod  removed  from  the  obaaDel ;  also  385  anaga, 
stumps,  and  trees  taken  out  and  dredging  done,  '83,  S&1. 
Prvjecis. 
By  Capt.  PblllipB,  1881,  for  improvement  of  Town  Creek  from  its  mouth  to  Saw  Pit 
LaudinK,  by  excavation  of  a  channel  60  feet  wide  and  4  feet  deep  at  low 
water,  tnrongli  4  sboats,  and  removal  of  snags,  logs,  and  similar  obstructious. 
Estimated  cost,  99,078.48,  '81,  1025. 
Surrers. 
Ordenid  b;  act  ot  June  14,  1860.     Uade,  1861,  nnder  direction  of  Capt.  Phillips, 

'81,  1024. 
Oidered  by  act  of  Angust  2, 18%.    Made,  1S83,  under  direction  of  Capt.  Mercur,  '84, 

1063.    Reported  as  not  worthy  of  fnrtber  improvement. 
Maps. 
'83,862. 


TOirmsHEND  INLET  AND  CORSON'S  SOITND,  N.  J.-Examima- 

Engineers. 

CHiKr  OF  Enoinbers. 

Report,  '85, 126. 
Enoikekr  im  Charqe. 
Maj.  W.  H.  Hener,  1694.    Report,  '83,  858. 
Plans. 

M^.  Hener,  1884,  does  not  consider  tbe  looalitles  worthy  of  improvement,  '85, 860. 
Surreys. 
Examination  ordered  by  sot  of  Jnly  5, 1884.    Hade,  1864,  under  direction  of  Mi^. 
Hener,  '83, 656. 


TRADBWATEB  BITEBt  KV.— ImprotkhKnt  of. 

A  ppropii  EktlAus, 

1881 13, 000, '83,  1959. 

1882 3,500, '82,  1962. 

1884 2, 000,  "84,  1748. 

1886 2,000, '8ft  1618. 

Total 10,500 

1888 6,000,  act  of  August  H      ^, 
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TBADEITATER  BITER,  KT.—Contmued. 

Counnerce. 

Devolopmeut  of  commerce  due  to  improvement,  '85,  1884. 

Engineers« 

Chief  of  Enoinkrrs. 

Reports,  '80,  197 ;  '81,  2()5 ;  '82,  260 ;  '83,  268 ;  '84,  264  ;  '85.  289 ;  '86,  284 ;  'B?, 
248. 
Enginekrs  in  Charge. 

Maj.  J.  W.  Cuvler,  lH8a-'83.    Eeports,  '81,  1991 ;  '82,  1959. 

Maj.  J.  C.  Post,  18a'^-'87.    Reports,  '83, 1574 ;  '84,  1747 ;  '85,  1883  ;  '86, 1617. 

Maj.  A.  Stickney,  1887-'—.    Report,  '87,  1895. 

A.  L.  Diivall.    Reports,  '81,  1992;  '82,  1962;  '84,  1748. 

Operations* 

1881-82.  435  cubic  yards  rock  bbist«d,  633  snags  removed,  and  3,033  trees  oat  asi 
deadened,  '82,  1963. 

1882-'83.  No  operations, '83, 1576. 

1883-^84.  2,446  stumps,  logs,  and  snags  removed  and  18,711  trees  cut  and  deadened. 
'84, 1749. 

1884-^83.  1,222  \offs  and  snags  removed  and  42,703  trees  cnt  and  girdled,  '85,  Id*^. 

1885-'86.  No  operiitious,  '86, 1617. 

1886-'87.  Removal  of  obstructions  to  Fish  Trap  Ford, '87, 1895. 
Physical  CiiaracterisUcs. 

Description  of  the  river,  '81, 1991. 
Projects. 

By  Capt.  Cuyler,  1880,  for  improvement  of  descending  navigation   on  the  Trade- 
water  River  by  removal  of  snags,  logs,  and  similar  obstructions,  and  excavatiou 
of  channel  through  natural  rock  barrier  at  mouth  of  river,  so  as  to  give  a  cban- 
nel  40  feet  wide  and  at  least  2^  feet  deep.    Estimated  cost,  $10,000,  '81, 1994. 
Surveys. 

Ordered  by  act  of  June  14,  1880.    Made,  1881,  under  direction  of  Capt.  Cnyier,  *8I, 
1991. 


TBEADHATEIV  CREEK,  MD.— Improybmknt  of. 

(Continued  from  Vol.  I,  p.  560.) 

Appropriations. 

1880 f!:3,000,'8O,640. 

1881 3,000, '81,  881. 

Commerce. 

Commerce  on  the  creek,  '80, 639. 
Contracts. 

1880.  American  Dredging  Company,  for  dredging,  at  20  cents  per  cubic  yard,  '81, 
881. 

1881.  American  Dredging  Company,  for  dredging,  at  22  c^euts  per  cubic  yard, '81, 

bH2. 

Engineers. 

Chief  of  Engineers. 

Reports,  '80.  100, 110;  '81,  138;  '82, 133;  '83, 138. 
Enginkkk  in  Charge. 

Lieut.  Col.  W.   P.    CraighiU,  187^'83.     Reports,  '80,638;  '81,  880;  '82,853; 
'83, 679. 

Operations. 

1880-'8l.  27,094  cubic  yards  dredged  from  the  channel,  '81,  881. 
1881-'83.  No  operations,  '83, 679. 
Projects. 
By  Lieut.  Col.  CraighiU,  1879,  for  improvement  of  Treadhaven  Creek  for  a  distance 

of  3  miles  below  Easton,  by  excavation  of  an  8-foot  mean  low- water  channel 

150  feet  wide.    Estimated  cost,  $8,250,  '80,  639. 

Surveys. 

Ordered  by  act  of  March  3, 1879.    Made,  1880,  under  direction  of  Lieut,  <?ol  Craigr 

hill,  '80,  638. 
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TRENTON  HARBOR,  L.  A  .—Examination  of. 


Chikf  of  Engineers. 

Report,  '84, 2*27. 
Engineer  in  Charge. 

Maj.  A.  M.  Miller.    Report,  '84, 1383. 
Assistant  * 

E.  F.  White.     Report,  '84, 1382. 

Plans. 

Ill  li^S'.i  Maj.  Miller  did  not  couaider  the  locality  worthy  of  improvement,  '84, 1381. 

Surveys. 

Ex.iimi nation  ordered  by  act  of  August  2, 1882.     Made  under  direction  of  Maj.  Mil- 
ler.'84, 13il. 


TRENT  R1¥£R,  N.  C— Improvement  of. 

(Continaed  from  Vol.  I,  p.  560.) 
Appropriations. 

1879 17,000 

1880 10,000,  '80,840. 

1881 5,000, '81,  1007. 

1882 10,000, '82,  1089. 

1884 10,000, '84,  1041. 

1886 3, 500, '86,  978. 

Total 45,500 

1888 5,000,  act  of  August  11,  1888. 

Engineers. 

Chief  of  Engineers. 

Keporta,  '80,  123;  '81,  163;  '82,  158;  '83,   165;  '84,   171;  '85,  165;  '86,160; 
'87,  125. 
Engineers  in  Charge. 

Capt.  C.  B.  Phillips,  1878-'8l.     Report,  '80,  838. 

Capt.  J.  Mercur,  188l-'84.    Reports,  '81,  1007;  '82,  1088;  '83,  853. 

Capt.  F.  A.  Hinnian,  1884-'85.     Report,  '84,  1041. 

Capt.  W.  H.  Bixby,  iesr»-'— .     Reports,  '85,  10o2;  '86.  9  G;  '87,  lOlG. 

R.  Ransom.    Reports,  '80,  840:  '81,  1008;  '82,  1089;  '83,853;  '84,  1041;  '85, 

1063 ;  '86,  978 ;  '87,   1018. 
E.  Thompson.    Report,  '87,  1019. 

Operations. 

1879-'80.  Two  cut-offs  opened  and  widened,  and  snags,  logs,  and  similar  obstruc- 
tions removed  from  Quaker  Bridge  to  Trenton,  '80,  840. 

1880-'81.  Logs,  snags,  stumps,  and  similar  obstmctions  removed  between  Quaker 
Bridge  and  Pollocks  grille,  '81,  1008. 

1881-^82.  18,000  cubic  yards  material  dredged  from  the  cbannel,  '82,  1089. 

1882-'83.  1,800  trees  removed  from  the  banks  and  73  logs  from  the  channel,  '83, 
»)3. 

1883 -'84.  25,000  cubic  yards  material  dredged  from  basin  and  channel;  460  logs, 
snags,  and  stumps  removed,  '84,  1041. 

1884-'85.  Turning-basin  at  Trenton  completed  by  solid  revetment  wall,  and  by  re- 
dredging  of  basin  to  6  feet  low  water ;  617  logs  and  stumps  removed  from  river, 
'85,  1062. 

1885-'86.  No  operations,  '86,  977. 

1886-'87.  Minor  obstructions  removed,  '87,  1017. 

Protects 
By  Capt.  Phillips.  1879,  for  the  improvement  of  the  river  below  TreiitoTk  to  b«cuto 
a  depth  of  3  feet  at  the  extreme  low  Hiimmer  stage  of  tbe  river,  \>:y  t^movaV  oi 
snags,  fallen  and  leaning  trees,  bv  dredging,  and  by  dike  and  da.m  ^^^^^^^, 
tion.    Estimated  cost,  $22,000,  '79,  711,  714.     Vuiimato  iiicT^a»»^  \vi  v^  vwxw 
1887  to  $59,000,  '87,  1017. 
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TRIMIDAD  H^RBORy  €AEi»— Examination  for  harbor  op  refdgk  at. 

(See  alBo  Harbor  of  Bbfugb  on  Paacific  Coast.) 

(Coutinaed  from  Vol.  I,  p.  561.) 

Commerce. 

Prospective  commercial  importance  of  Trinidad  as  a  harbor  of  refage,  '80,  2349. 

C^HiEP  OF  Engineers. 

Report,  '80,  2;{7. 
Kngineer  in  Charge. 
Lieut.  Col.  C.  S.  Stewart.    Report,  '80,  224  % 
Plans. 
By  Lieut.  Col.  Stewart,  1880,  for  formation  of  a  harbor  of  refojge  at  Trinidad.  l>r 
construction  of  a  stone  and  concrete  breakwater  from  Tiinidad  Head  to  Vir  i 
Rock,  a  distance  of  900  yards.    Estimated  cost,  $5,293,227,  '80,  2250. 
Surveys. 
Ordered  by  act  of  March  3,  1879.    Made,  1880,  under  direction  of  Lieut.  Col.  Stewart, 

'80,  224. 
Maps. 
'80,  2250. 


TRIIVITT  RITER«  TfiX.-— Improvement  of. 

(Continued  from  Vol.  I,  p.  561.) 
Appropriations. 

18r>2-'79 $19,000 

1.-<H0 4,000, '80,  1239. 

1H81 10,000, '81,  1342. 

1882 8,000, '82,  1458. 

Total 41,000 

1888 12,500,  act  of  August  11,  1888. 

Contracts. 

1881.  G.  L.  Lon)^,  for  dredging  and  snag  removal,  '81,  1341. 

18^4.  J.  S.  Atkinson,  for  sheet-pile  revetment  and  dredging,  the  former  at  $3  per 
Haoar  foot  and  the  latter  at  15  cents  per  cubic  yard,  '85,  1456. 
Engrineers. 
Chief  of  Engineers. 
Reports,  '80,  148  j  '81,  200  j  '82,  197  j  '83,  202  j  '84,  217;  '85,  227;  '86,  224;  '87, 
IbO. 
Engineers  in  Charge. 
Maj.  S.  M.  Mansfield,  1880-'81.    Report,  '80,  1238,  1239. 
Capt.  C.  E.  L.  B.  Davis,  1881-'82.    Report,  '81,  1340. 
Maj.  S.  M.  Mansfield,  1882-'86.     Reports,  '82,  1457 ;  '83,  1082 ;  '84,  1304 ;  '85, 

1455  •  '86  1323 
Maj.  o!  H.  Ernst,  1886-'—.    Report,  '87,  1421. 
Assistant 

W.  L.  Webb.    Report,  '80, 1240. 
Operations. 
1879-'80.  22,000  cubic  yards  of  material  dredged  from  bar  at  mouth,  '80,  1239. 
ISS0-'81.  25,000  cubic  yards  material  dredged  from  bar  at  mouth,  '81,  I'Ml. 
1881-82.  29,000  cubic  yards  sand  dredged ;  58  snags  and  trees  and  1  wreck  remove*!, 

'82,  1458. 
1882-'84.  No  operations,  '83,  1082;  '84,  1304. 
1884-'85.  2,775  linear  feet  of   revetment  built  and  23,275  cubic  yards  mat4>ri.il 

dredged,  '85,  1456. 
1885-'87.  No  operations,  '86,  1324 ;  '87,  1421. 

Pliysical  Ciiaracteristics. 

General  description  of  the  river,  '87,  1240. 
Projects. 
By  Capt.  Howell,  1871  and  1873,  for  improvement  of  Trinity  River,  securing  a  5-foot 
channel  from  the  month  up  to  Liberty,  by  construction  of  pile  breakwater  at 
the  mouth,  removal  of  snags,  and  dredging.     Estimated  cost,  ^(5,000,  '71,  537; 
'73,  685;  '80,  1238.     Increased  in  1887  to  $59,500,  '87,1422. 
Sui-veys. 
Resurvey  ordered  by  act  of  March  3,  1879.    Made,  1880,  under  direction  of  Maj. 
Mansfield,  '80,  1239. 
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TUCKAHOE  CREEK,  IIED.— Suryby  of. 

Chief  of  Engineers. 

Reports,  '80,  110;  '85,  137. 
Engineers  in  Charge.  , 

Lient.  Col.  W.  P.  Craighill,  1879.    Report,  '80,  736. 
W.  F.  Smith,  U.  S.  Agent,  18d4.    Report,  '85,  908,  909,  911. 
Assistants. 
J.  L.  Seager.    Report,  '80,  737. 
T.  I.  George.    Report,  '85,  910. 
Physical  Characteristics. 

Description  of  creek,  '80,  737. 
Plans. 
By  Lieut.  Col.  Craigbill,  1880,  for  improvement  of  Tackahoe  Creek  from  the  mouth 
to  Hillsborouf^h,  by  excavating  a  channel  200  feet  wide  and  8  feet  deep  at  low 
water  from  Hillsborough  to  Wayman's,  and  one  6  feet  deep  and  75  feet  wide 
from  the  latter  place  to  the  mouth.    Bstimated  cost,  |41,250,  '80,  738. 
By  W.  F.  Smith,  for  improvement  of  Tnckahoe  Creek  from  Wayman's  Wharf  to 
Hillsborough,  by  excavation  of  an  8-foot  low-water  channel  75  feet- wide, 
cost,  $55,575;  or  a  similar  channel  60  feet  wide,  cost,  |46,200,  '85,  910. 
Surveys. 
Ordered  by  act  of  March  3,  1879.    Made,  1880,  under  direction  of  Lieut.  Col.  Craig- 
hill, '80,  736. 
Examination  and  survey  ordered  by  act  of  July  5,  1884.    Made,  1884-'85,  under  di- 
rection'of  W.  F.  Smith,  '85,  908,  909. 


TdOUE  CREEK,  ]IEO.->Survbt  of. 
(See  Missouri  River  between  mouth  and  Sioux  City.) 


TWO  RIVERS  HARBOR,  WIS.— Improvement  of. 

(Continued  from  Vol.  I,  p.  563.) 

Appropriations. 

1871-'79 tl40.000 

1880 20, 000, '80,  1915. 

1881 15, 000, '81,  2090. 

1882 15, 000, '82,  2144. 

1884 8, 000, '84,  1852. 

Total 198,000 

1888 2, 500,  act  of  August  11,  1888. 

Contracts. 

1880.  Truman  &  Cooper,  for  pier  extension,  '81,  2091. 

1881.  Knapp  &  Gillcn,  for  pier  extension,  '81,  2091. 

1882.  Truman  &  Cooper,  for  pier  extension,  '83,  1686. 

1884.  Truman  &  Cooper,  for  superstructure  construction,  '85,  1996. 
Engrineers. 
Chief  op  Engineers. 

Reports,  '80,  205 ;  '81,  277 ;  '82.  273;  '83,  281 ;  '84,  281 ;  '85,  304  ;  '86,  298:  '87, 
26:^. 
Engineers  in  Charge. 

Lieut.  Col.  H.  M.  Robert ,  1875-'8:<.    Reports,  '80,  1914;  '81,  2088;  '82,  2143. 

Capt.  F.  A.  Hiiiman,  1883-'H4.    Report,  '83,  lf>85. 

Lieut.  Col.  J.  W.  Barlow,  IB'^l-'Hfi.    Reports,  '84,  1851 ;  '85,  1995. 

Capt.  W.L.Marshall,  188(1;  '86,  290. 

Capt  C.  E.  L.  B.  Davis,  1886-'—.    Reports,  '86,  1665 ;  '87,  2043. 
Assistant. 

L.  Y.  Schermerhom.    Report,  '81,  2091. 


^^^ 
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TWO  RIVERS  HARBOR,  ITIS.-CoQtmaed. 

OperRtions. 

l879-'80.  7  cribs  built  and  1  sunk  in  extension  of  north  pier :  49,801  cubic  yards 
matorial  dredged  from  the  channel  between  the  piers ;  320  linear  feet»of  doable 
and  446  feet  of  single  sheet-piling  on  north  pier ;  153  linear  feet  of  pile  revet- 
ment capped ;  208  cords  of  stone  nsed  in  pier,  '80,  1915. 

1880~'81.  15  cribs  sunk  and  4  bailt  in  extension  of  the  north  pier,  '81,  2089. 

1881-'82.  4  cribs  placed  in  extension  of  north  pier  and  2  in  extension  of  south  pier; 
20,594  cubic  yards  material  dredged  from  the  channel ;  14,000  cubic  yards  ma- 
terial dredged  by  city,  '82,  2143,  2L44. 

1882-'83.  Partial  superstructure  built  over  500  linear  feet  of  south  pier  and  100 
linear  feet  of  extension  added  to  same;  26,436  cnbic  yards  material  dredged  from 
river  between  the  piers,  '83,  1685. 

1883-'84.  No  operations,  '84,  1851. 

1884-'85.  33,:)95  cubic  yards  material  dredged  from  the  channel,  '85,  1995. 

l885-'86.  26,663  cubic  yards  material  dredged  from  the  channel ;  345  linear  feet  of 
sand  fence  built;  41  cords  stone  filling  placed  in  pier,  '86,  1666. 

1886-'8X  No  operations,  '87,  2043. 
Private  and  Corporate  W^ork. 

14,000  cubic  yards  material  dredged  from  the  inner  harbor  by  the  city  of  Two 
Rivers,  '82.  2144. 

Projects. 

By  Maj.  Honston,  1870,  for  improvement* of  the  harbor  by  construction  of  two  par- 
allel piers  260  'feet  apart  and  extending  to  the  18-foot  curve  in  the  lake,  and 
dredging  between  them  to  a  depth  of  12  feet ;  length  of  piers,  1,810  and  1,710 
feet,  respectively.  Estimated  cost,  8265,588.80,  '71,  111 :  '74,  i,  144  :  75,  i,  200 : 
'86,  1665,  1666. 

In  1877  the  project  was  modified  to  provide  for  a  sand-tight  revetment  to  the  pile- 
piers,  '77,  860;  '78,  1156;  '79,  1512,  1514. 

Total  amount  appropriated  from  1871  to  1H8(),  inclusive,  |198,000.    Estimated  coat 
of  completion  of  project,  $67,588,  '86,  298. 
Surveys. 

Of  Two  Rivers  Harbor,  1881,  '81,  2091. 

Maps. 
'81.  2090. 


U]fIP<lUA  RIVER,  OREG.— Impiiovrmrnt  of. 

(Continued  from  Vol.  1,  p.  564.) 
Appropriations. 

lH71-'7y $22,500.00 

1886 1.47,  '86,443. 

1888 2,000.00,  actof  August  11,  1888. 

Eng^ineers. 

Chief  of  Engineers. 

Reports,  '80,  242  j  '86,  303;  '87,  326,  330. 
Enginkkks  in  Chaugk. 
Maj.  G.  L.  Gillespie,  1879-'80.     Report,  '80,  2333. 
Capt.  C.  F.  Powell,  1886-'  -.     Reports,  '86,  -JUOr);  '87,  2463,  2499. 
Assistants. 

R.  A.  Habersbam.     Report,  '80,  2234. 
J.  S.  Polbomus.     Report,  '87,  24G3.  t 

Operations. 

l872-'85.  Operations  suspended,  '86,  2005. 

1885-'86.  Blastini":  and  rock  removal  commenced  on  the  river  under  appropriation 

of  1871,  '86,  2006. 
1886-'87.  Rock  removal  in  progress  on  reefs  below  Scottsburgh,  '87,  2463. 
Physical  Ciiaracteristics. 

Description  of  the  river,  '80,  2334;  '87,  2499. 
Plans. 
By  Maj.  Gillespie,  1879,  for  the  improvement  of  Umpqna  River  between  Scottsburj?h 
and  its  mouth  by  removal  of  bars  at  Brandy  and  £cbo  islands  and  Dean's 
Creek,  involving?  construction  of  3,100  linear  feet  of  crib-jetty,  at  an  estimated 
cost  of  ^l  1,1 10,  '80,  2336. 
In  1887,  Ca^it.  Powell,  for  the  formation  of  a  4-foot  channel  from  Gardner  to  Scotts- 
burgh by  contraction  works  on  two  bars,  removal  of  bowlders,  and  completion 
of  present  project  at  Scottsburgh  Reefs.    Estimated  cost,  ^,000,  '87,  2500.    , 


Btructiuns  t< 

mated  utist,  ^iiM-i,  '71,  91^ ;  '86,  2005. 
Id  ISSti  t!ie  pmjeot  prapoged  the  expenditure  of  the  balance  of  the  apptopriation 

of  1871  Qeoc  and  below  Scuttabargh, '86,2005;  '87,336. 
Snrver*- 
Ordered  by  not  of  March  3,  1879.     Uade,  1979,  QDder  dlKotiou  of  U^.  GilleBpie, 


trpPEB  COLVmeiA  BIVEB.    (See  Columbia  Rivbr,  Upprr.) 


VPPEB  MISSISSIPPI  BIVEB— Rrmovai.  of 
(Sae  Hiesiasippi  River,  Uppbr.) 


B  Saint  John'h  River, 


ITPPEB  STNEPKTXENT  BAT,  RD.    (8«e  Islb  <j 


1TPPEB  VFILLAillETTE  BIVEH.    (Bee  WrLLAMRiTB  Rivbr,  Uppkr.) 


VBBANA  CBEEK,  TA.— lui 

(Couthiued  froui  Vol.  1,  p.  G65.) 

Appropriations. 

IB79 $5,000 

13tO 2,500,  "80,770. 

ISBl 4,000, '81,067. 

188i 4,000, '82,  loai. 

Total 15,500 

Statuuetit  of  appropriationH,  '87,  940. 
Contracts. 

ir'?!).  T.  P.  Morgan,  for  dredging,  at  S4  centa  per  cubic  yard,  'SO,  769. 

IHiiO.  Katioual  DredgiDgCompaiiy,  fordralfting,  atllUceuts  poruublcyard,  '81,  9G7. 

18SI.  Poloniao  DrediciDK  Corapaoy,  fur  tlriHlgutt;,  at  29}  <jeut8  per  cubic  yiird,  '82, 

1030. 
188:i.  D.  Con  stall  tine,  for  dredging  at  15  ceiita  per  cubic  yard,  '83,  616. 
Engineers. 
CiuRv  OP  Enqinxers. 
RcportH, '80,  114;  '81,  164;  '82.149,  154;  -aS,  IMj  '8*,  tr.H;  '85,  1«; 'B6,\43; 
'87,  100. 
Engineer  in  CnAROE.  ,__  ,_,  ,,„,. 

8.T.  Abert,  U.  8.  Agent,  1375-'— .     Reix.rtB, 'rq  ■JfO;  '81, 'iWV.  'a^Vfi»,W>«^ 
■83,  al5;  '84,  990;  '85,  977;  '86,  lHlj  '87,  i^^] 
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URBAN  A  CREEK,  TA.~Gontinued. 

Operations* 

187U-'80.  16,991  cabio  yards  material  dredged  from  the  bar,  '80,  770. 
188(>~'H1.  No  operations,  '81,  966. 

1881-'82.  11,870  oabic  yards  material  dredged  from  the  channel,  *82,  1031. 
168S^-'^3.  5,900  cubic  yards  material  dredged  from  the  bar  at  month,  '83,  816. 
1883-'84.  6,083  cubic  yards  material  dredged  from  the  bar,  '84,  990. 
1884-'87.  No  operations,  '85,  978;  »86,  915;  '87,  940. 

Projects. 

By  S.  T.  Abert,  1875,  for  improvement  of  creek  by  excavation  of  a  channel  150  feet 
«7ide  and  10  feet  deep  at  mean  low  water  through  the  bar  at  its  month,  at  an 
estimated  cost  of  #20,000,  '75,  ii,  141 ;  '79,  616 ;  '86,  915. 

Project  extended  in  1883  to  include  removal  of  bar  in  the  harbor,  increasing  tbs 
total  estimate  to  |22,000,  '84,  990;  <87,  939. 

Sorrels. 

From  the  village  of  Urbana  to  the  Oaks  ordered  by  act  of  June  14, 1880.  Made, 
1882;  nnder  direction  of  B.  T.  Abort,  '82,  1032. 


TAlVDAIilAy  LiAm    (See  Mississippi  River  between  mouth  of  Ohio  and  Head 

OF  THE  Passes.) 


T'BWtMlEtMjlONf  D AK«    (See  MissouBi  River  between  Sioux  City  and  Fort 

Benton.) 


VERIflll^I^IOlV  HARBOR,  OHIO— Improvement  of. 

(Continued  from  Vol.  I,  p.  566.) 
AppropriaUons. 

V     1836-^5 1113,701.28 

1880 *2, 000. 00, '80,  2126. 

1881 2,000.00,  '81,  2:506. 

1882 3,000.00,  '82,2396. 

1886 3, 000.  00, '86,  1861. 

Total 123,701.28 

1888 1,000.00,  act  of  August  11,  1888. 

Contracts. 

1880.  J.  Sims,  for  dredging,  at  30  cents  per  cubic  yard,  '81,  2306. 
1886.  L.  P.  &  J.  A.  Smith,  for  repair  to  piers,  '87,  2312. 
Eng^ineers. 
Chief  of  Enqinbers. 
Reports,  '80,  225;  '81,  308;  '82,  302;  '83,  313;  '84,  313;  '85,  338;  '86,  332;  '87, 
299. 
Engineers  in  Charge. 
Maj.  J.  M.  Wilson,  1878-'83.     Reports,  '80,  2124  ;  '81,  2304 ;  '82,  2394. 
Maj.  L.  C.  Overman,  1883-'—.    Reports,  '83,  1901 ;  '84,  2093 ;  '85,  2222 ;  '86,  1^59; 
'87,  2310. 
Operations. 

History  of  the  work,  '80,  2122. 
1879-'80.  Minor  repairs  to  piers,  '80,  2125. 

1880-'81.  5,656  cubic  yards  shalo  rock  dredged  from  channel,  '81,  2305. 
1881-82.  125-foot  breach  in  east  pier  repaired;  66  linear  feet  east  pier  superstruct- 
ure rebuilt,  '82,  2395. 
1882-'83.  Crib  built  and  snuk  in  repair  of  west  pier,  '83,  1901. 
1883-'84.  10()  linear  feet  of  west  pior  removed  and  rebuilt;  330  linear  feet  super- 
structure repaired,  '84,  2093. 
1884-'86.  No  operations,  '85,  2222;  '86,  1860. 
1886-'87.  Repairs  to  piers,  '87,  2;510. 


projects. 

"■leearliest       „   .., ,  ,--, 

aide  of  tna  rivBt  mouth  to  the  10-foot  a..  _.       ..._...  ., 

wiu  amended  to  provide  for  dredging  between  the  piers.  The  pnijeot  *aia  snb- 
seqaeutly  amended  to  provitie  for  an  increase  of  depth  to  1-i  fu  -.t,  involving 
rook  removal  from  the  channel  between  the  piers, '66,  i,  27;  '72,  2iii;  '73,  332 j 
'74,i,ai9;  '77,960;  '80,2122. 

In  1880  the  project  waa  expanded  to  provide  for  an  increase  of  cEianncI  depth  to  14 
feet  from  deep  water  in  the  lake  to  the  city  wharveH,  '80,  2126 ;  '86,  1S60. 

Total  aoiount  appropriated  from  18'i6  to  IBSt),  Inclntivi.',  (1:::), 701.26.     Estimat«d 
cost  of  completion  of  existing  projecli  |11,000,  '86,  ISaO,  1861 ;  '87,  iUU. 
Snrvcfs. 

■81,'  3304. 


rGBnilI.LIOIV  BfVEni  I.A.^IiiIprotuukt  of. 

Appro  prlallons. 

1880 15,000, '80,  1158. 

1881 4,900, '81,  1288. 

CODimercc. 

Inoiease  of  somineroe  dae  to  improvement,  '83,  1106. 
Proflpeotiye  benefit  of  impcorement,  'S7,  1401. 
Contracts. 

1881.  G.  A.Uagnirs,foroleariiig22milesofri7eifor$4,750,'81,l%t,    J.MaKalre, 
for  oonstraetioo  of  a  bnuh  dam  and  clearing  iR'i  milea  of  river,  '82,  1373. 
Engineers. 

Chibf  of  Enoineers. 

Beports,  '80.  143,  145;  '81,  192;  '82,  189;  '83,  307;  '87,  188. 
Enqineers  in  Charob. 

Maj.  C.  W,  Howell,  1879-'ai.    ReportB,  '80,  1157,  1164;  "81,  1231. 
Mflj.  Stlckoey,  I881-'c3.     Heports,  '82,  l:S73;  "83,  1106. 
M^.  W.  H.  Heuer,  1887-'—.     Report,  '87,  1398. 
Abbistahts. 
W.  H.  Hoffman.    Eeport,  '80,  1165. 
Lieut.  0.  T.  Croeby.    Report,  '87,  1398. 
Operations. 
1681-'82.  ifii  railea  of  river  below  tlieraili«ad  bridge  cleared  of  obstmctions  by  oon- 

traot,  '82,  1373. 
18B2-'S1.  27i  miles  of  river  oluared  and  a  brash  dike  650  feet  long  bnilt  by  oon- 
traot,  '83,  1106. 
Plans. 
Maj.  Hener,  1836,  estimated  the  cost  of  impravenient  from  Abbeville  to  Louisiana 

and  Tei--  "-"--    ■"■       '  •     -  ■         - '  -' ' 

coosidei 
Projects. 

By  Haj.  Howetl,  lffT9,  for  the  improvement  of  the  river  to  a  low-water  depth  of  5 
feet,  fro'ii  the  railroad  bridge  abiivo  Vormilliouto  its  month  in  Vermillion  Bay, 
by  tlie  removal  of  trees,  logs,  and  sriajfs.  Extimated  uost,  $9,000,  '80,  1157, 
1165, 1166.  The  improvement  not  considered  permanent,  '80, 1165 ;  '83,  1107; 
'87,  1398. 
Surveys. 
Onli^rtit  by  act  of  March  3, 1879,  "80,  145.     Survey  mode  ander  direction  of  M^. 

Ilowfll,  1879, '80,  1164.. 
Examination  from  Abbeville  to  railroad  bridge  ordereil  by  act  of  Angnst  5, 1886. 
Mode,  18d6,  ander  direction  of  Muj.  lleuer,  '87,  1:198. 


I  RlvRft  RRt^'"'*^  MOUTH  ti 
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Ti:VEFARD    HAVEN  HAUBOR,  MASS.— fisPO&T  on  coin>iTiOK  of. 

[$25,000  appropriated  by  act  of  Augast  11,  1888.] 
Eii{(ineer«« 

CiiiEV  OP  Knuixisbrs. 

Ri^orts,  '82,  90 ;  '87,  43. 
£ngi.<.'kkrs  in  Ciiargb. 
Lieut.  Col.  G.  K.  Warren,  1881.    Report,  '82.  598. 
Mj\j.  W.  R.  Livormon^,  18^2-»— .    Report,  '87,  572, 573. 
Physical  Cliaracterij^tics. 

DfHcription  of  harbor,  '82,  &U2;  '87,  574. 
Plans. 
By  Lient.  Col.  Warren,  for  protection  of  5,000  linear  feet  of  blofT  by  dei>osit  of 

40,000  t  ins  of  riprap.    Estimated  cost,  |GO,000,  '82,  594. 
By  Maj.  Livermore,  18d7,  for  formation  of  harbor  of  refage  by  breakwater  anti 
jetty  constraction.     Estimated  cost,  $3,983,936,  '87,  579. 
Surveys. 
Kxainiuation  and  survey  ordered  by  act  of  March  3,  1881.    Made  nnder  direction 

of  Lieut.  Col.  Warren,  '82,  594 ;  '87,  572. 
Maps. 
'87,  580. 


VOLUSIA  BAR,  FLA.— Improvement  of. 
Appropriations. 

lHr<0 $5,000,  '80,  972. 

1«81 5,500,  '81,  1137. 

1882 5,000, '82,  1200. 

1884 2,000, '84,  1136. 

1H86 7,500,  '86,  1137. 

Total 25.000 

1888 500,  act  of  August  11, 1888. 

Contracts. 

1880.  Anderson  &  Blaisdell,  for  mattress  and  riprap  constraction,  $2.95  per  linear 
foot,  '81,  1137. 

1881.  L.  A.  Ciinuin^ham,  for  jotty  construction,  brush  mattress,  at  $1  per  square 
yard,  aud  riprap,  at  $(>  per  cubic  yard,  '82,  1201. 

1882.  G.  A.  De  Cotti^H,  for  jetty  construction,  mattresses,  at  95  cents  per  square  yard ; 
riprap  stone,  at  $5.95  per  cubic  yard,  '83,  953. 

18H4.  Hopkins  <fe  Le  Baron,  for  jetty  reconstruction,  '85,  2257. 
1886.  I.  A.  Bryan,  for  jetty  constraction,  '87,  1218. 

Eng:ineers. 

CuiKF  OF  Engineers. 
Reports,  '80,  131;  '81,  178;  '82,  174;  '83,  184;  '84,192;  '85,193;  '86, 192; '87. 
1.05. 
Enginekrs  in  Charge. 
Col.Q.  A.  Qillmore,  1880-'85.    Reports,  '80,  971;  '81,  1135;  '82,  1198;  '83,951; 

'84,  1134. 
Capt.  W.  T.  Rossell,  1885-'86.    Report,  '85,  1254. 
Capt.  W.  M.  Black,  1886-'—.    Reports,  '86,  1135;  '87,  1216. 

Ass  ISTA  NTS 

Lieut,  w!  L.  Fisk.    Report,  '81,  1137. 
Capt.  J.  C.  PoHt.     Report,  '8*2,  1201. 
Capt.  W.  T.  Rossell.     Report,  '83,  953. 
A.  W.  Barber.     Report,  '85,  1250. 

Operations. 

lH80-'ril.  1,950  linear  feet  of  brush  and  stone  jetty  built,  '81,  1136. 

1881-82.  1,836  linear  feet  of  mattress,  bottom  course,  laid  on  line  of  east  Jettyi 

west  jetty  extended  256  feet;  100  piles  driven,  '82,  1200. 
18S2-'83.  East  jetty  extended  to  the  bar  by  addition  of  1,623  linear  feet  of  worit; 

43  guide-piles  driven,  '83,  952. 
188:i-'84.  No  operations  for  lack  of  funds,  '84,  1134. 
1884-'85.  Broken  piling  removed,  guide-piliug  driven,  and  75  cable  yaidB  riprap 

stouo  placed  in  east  jetty,  '85,  1256. 
18aS-'86.  No  operations,  '86,'  1136. 


l886-'87.  Jetties  raised  to  loir  -water  by  bnuili  foacines  and  stone,  and  lepun  to 
gQide-piliug,  '87,  1217 
Projects. 

Bj  Col.  Gillmore,  for  narrowing  the  oxisting  ohannel  by  two  oonrorBing  brusli  and 
stone  jetties  starting  from  tbe  shore  and  Bitending  to  the  B-foot  curve  in  the 
lake,  and  with  snch  width  between  the  cuds  na  will  maintain  a  cbannel  dupth 
of  6  feet  at  low  water,  the   channel  to  be  fnrthor  delined   an<i  guarded  by 
rows  of  fender-piles,  and  deepened  by  dredsing.  if  neoessnrv.     Estimated  cost, 
»15,000,  >80,  972.    Bevised  eattmate,  {25,000,  '86, 1136;  '87, 1217. 
Sarreys. 
Maps. 
'81,1136; '83,  9&2. 


VTABASH   RIVER,  IND.— Improveubht  or. 

(CoDtinued  from  Vol.  I,  p.  568.) 

A  ppro  piiallon  s. 

leas-'ja jsai.soo 

1B80 25. 000, '80,  1842. 

tadi     5  Below  Tinoenoes.  25.000, '81,  2000. 

"*"■  i  Above  Vincennes.  aS, 000,  "SI,  2002. 

,~M    S  Below  Tinoeunes.  40, 000,  '82,  l'J7:t. 

*<*»•   V  Above  Vinoeunee.  30,000, '82,  1974. 

.go,     i  Below  VinaenneH.  SO.OOO.'SS,  IMO. 

1004.     i    i|,nn«  Vin™.nFnui  lO    IX)|>    'BS      1041. 

000/86^    278. 


Total 575.5tl0 

.ODD    (  Below  Tinoennea.      60,000  t^  „*■  .„    .  t  n    taaa 
■*«■  J  Above  ViuoennM.       siooo  { »**  "^  A^e""*  "'  ^^■ 
Comnierce. 

RednotiOD  of  railroad  freights  through  improvement  of  navigation,  '82,  1075. 
Contractfl. 

1684.  Carmod;  &  Haple,  for  loek  stone,  '85,  J639. 
E  nc  ro  Rch  ni «  nts. 

ObetraotioD  of  tlver  at  Terro  Hants  by  highway  bridge,  '83,  15B4 ;  '85,  86. 
Engineers. 
Chibf  of  ENonrasite. 
Beportu,  '80,197;  '81,  266;  '83,360;  '83,268;  '84,267:  '85,255,257;  '86,277, 
'87,  346. 

ENaiNBERB  IN   CHARGB. 

Mt^.J.A,  Smith,  1917-^84.    Beporta,  "SO,  1B37:  '81,  1995:   '82,1969;   '83,1577; 

'84,  1757. 
Capt.J.C.Foat,  1884;  '85,  16.18. 
MaJ.  A.  H.  Miller,  1884-'86.    Report,  '85,  1638,  1649. 
Ma,i,  A.  Stiokney,  1886-'—.     Beporta,  '86,  1582 ;  '87,  1864. 

ASSISTANTB. 

A.  L.  Duvall.     Report,  '85,  1650. 
O.  L.  Petitdidier.    Beport,  '87,  1865, 1869. 
Operations. 
1879-'80.  Snag-boat  bnilt  nnder  contract;  136  snafcs  removed  from  river  ohannel; 
dam  completed  aoroas  New  Harmony  Cut-off;  pile,  brosh,  and  atone  bank  pro- 


it  Qrayvilieiompleted,  250  feet  of  dike  at  Qrand  Chain  ralaod  to  (crodtt ; 
bank  pioteotion  at  New  Harmony;  dam  Aoroaa  cnt-offat  Little  Chain  and  at 
Wiokler'a  Bar  built:  removal  of  ooffer-dam  at  Warwick'a  Bipple  oooimeticed, 
■80,  1838. 
1880-'81.  202  8nagB  and  103  trees  removed;  987  onbio  yards  rook  removed  at  War- 
wick's Elpple ;  830  linear  feet  of  dike  built  and  160  onbic  yards  of  rock  rBmoved 
at  Gr  nd  Chain ;  760  linear  feet  of  pile  and  brush  winR-ilams  boiU  at  Wink- 
ler's Bar;  650  linear  feet  of  bank  protection  bailt  at  Mclntyre's  Bar-,  tBcauBto 
Mew  Harmony  Dam  and  stone  protection  at  same,  '61, 19^- 

'  ~  *fB,0f9  to  be  espesded  «t  Qrayvi^l^e?,  !»*■ 
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ITABASn  RIVBB,  IN  D.— Con  tinned. 

Operations— Continned. 

ltt81-'82.  Below  Vincennes :  825  linear  feet  of  crib-work  completed  at  Little  Cliaiii ; 
wing-dam  at  Mclntyre's  Bar  completed  and  that  at  Winkler's  Bar  extended  91H} 
feet ;  shore  protection  of  New' Harmony  Dam  extended  ;  267  snags  and  70  ]»i]i  s» 
removed  from  he  river ;  repairs  to  plant.  Above  Yinoennes :  210  snags  and  ol 
trees  removed  from  tlie  channel,  '82,  1970. 

1882-'8:{.  Below  Vincennes :  764  cubic  yards  of  stone  removed  from  channel  tkroa^h 
reef  at  Little  Chain,  extensive  repairs  to  brnsh  and  stone  dam  at  same;  timber 
dike  at  Grand  Chain  repaired ;  repairs  to  Turkey  Island  and  New  Harmony 
dams;  134  snags  removed  between  Little  Chain  and  the  mouth.  Above  Vin- 
cennes :  262  snags  removed  from  channel  between  Viincennes  and  Terre  Haate; 
oriby  brush,  and  stone  dam  oonstruct«d  at  Eight-mile  Island,  '83,  1578-1583. 

18d3-'84.  Below  Vincennes:  8,690  cubic  yards  stone  removed  from  cut  and  placed  in 
dike  at  Little  Chain  ;  504  cubic  yards  stone  quarried  and  369  linear  feet  crib- 
work  built  in  same;  400  linear  feet  of  wing-dam  built;  repairs  to  New  Har- 
mony Dam.  Above  Vincennes:  610  snags  and  39  piles  removed;  work  con- 
tinued on  dam  at  HorseRhoe  Island,  '84,  1758-1762. 

1884-85.  Below  Vincennes :  No  operations,  '85,  1640.  Above  Vincennes :  377  snags 
removed  from  the  river:  dam  at  Horseshoe  Island  completed,  '85,  1641. 

1885-'86.  Below  Vincennes:  No  operations, '86, 1582.  Above  Vincennes :  No  opera- 
tions, '86,  1585. 

1886-'87.  Below  Vincennes:  Delivery  of  stone  for  lock  and  dam  at  Grand  Rapids; 
removing  old  lock  walls  and  preparing  sight  for  new  work ;  constraction  of 
levee  at  Grayville,  '87, 1864,  1867.  Above  Vincennes:  Clearing  out  old  dam 
cut-off  at  Horseshoe  Bend,  '87,  1869. 

Projects. 

The  project  of  1872  proposed  the  improvement  of  the  river  from  its  mouth  to  Vin- 
cennes by  construction  of  lock  and  dam  at  Qrand  Rapids ;  the  construction  of 
wins-dams  at  various  points,  and  removal  of  rocky  ledges,  snags,  logs,  and 
Bimilar  obstructions,  so  as  to  give  a  navigable  channel  of  3^  feet  at  extreme 
low  water;  also,  for  improvement  of  river  from  Vincennes  to  Terro  Haute  by 
closing  cut-offs,  concentration  of  current  by  training-walls  and  wing-dams 
and  removal  of  snags  and  rook  obstructions,  '72,  463,  472;  '73,  59,  511;  '74,  i, 
66,  486 ;  '80,  1841. 

From  1871  to  1886,  inclusive,  $573,000  was  appropriated. 

In  1887  it  was  estimated  that  §250,600  would  be  required  to  complete  the  proleet 
for  that  part  of  the  river  below  Vincennes  and  (20,000  for  the  river  above  Vin- 
cennes, '87,  1864,  1869. 
Surveys. 

Detailed  survey  of  river  from  Bone  Bank  to  its  month,  a  distance  of. 9  miles,  made 
1880,  '80,  1840. 

Survey  extended  from  head  of  Grand  Chain  to  Little  Chain,  '81,  1998. 

Above  Vincennes,  '82, 1973 ;  '83,  1583 ;  '84,  1759. 

From  Logansport  to  Delhi,  '85,  1649. 


WA€€ AMA W  ABTD  CAPE  FEAR  RIVERS,  BT.  €•— Water  coNNRcnoH 

BETWEEN. 

(See  Cape  Fbab  aicd  Wacgamaw  rivers,  N.  C.^ 


WAGGAMAW  RIVER,  IV.  €•— Improvement  of. 

(Continued  from  Vol.  I,  p.  570.) 

Appropriations. 

1880 $15,000,  '80,  848. 

1881 10,000,  '81,  1032. 

1882 4,400,  '82,  1109. 

1884 6,000, '84,  1048. 

1886 15,000, '86,  1023, 

Total 50,400 


RIVERS   AND   HARBORS.  643 

ITACCAIflAW  BIFEB9  N.  €.— Continaed. 

Commerce. 

Increase  iu  commerce  oonseqaent  upon  improvement  of  river,  '86, 1022. 
Contracts* 

1881.  T.  W.  Daggett,  for  furnishing  steam-hoisting  and  pile-driving  machinery,  at 
|25  per  day,  »81,  1031. 
Engrineers* 

Chief  of  Engineers. 

Reports,  '80,  124,  125:  '81, 166;  '82,  162;  '83,  170;  '84,  175,  177;  '85,  173;  '86, 
170 ;  '87, 134. 
£n6ineers  in  Charge. 

Capt.  C.  B.  Phillips.  1879-'81.    Report,  '80.  848. 
Capt.  J.  Mercur,  1881-'84.    Reports,  '8X,  1030;  '82,  1108;  '83,  868. 
Capt.  F.  A.  Hinmau,  lHd4-'85.  "  Report,  '84, 1048, 1056. 
Capt.  W.  H.  Bixby,  188;V-'— .     Reports,  '85, 1105 ;  '86,  1022 ;  '87,  1065. 
Assistants. 

C.  W.  Forster.    Report,  '80,  850. 

H.Heth.    Reports,  '81,  1031;  '82,  1109;  '83,  869;  '84,  1048. 
R.  Whitford.    Reports,  '85,  1106 ;  '86,  1024 ;  '87,  1068. 
Operations. 

History  of  work,  '86,  1024. 

1880-'81.  Brush  and  pile  jetties  for  contracting  the  channel  built  at  Needle's  Eye 

Shoal  and  Oat  Bed  Shoal,  '81,  1031,  1032. 
1881-'82.  Removal  of  snags,  loss,  and  similar  obstructions  continued  and  driving  of 
piles  completed  on  both  snoals,  securing  12  feet  depth  throughout,  '82,  1108, 
1109. 
1882-'83.  Banks  trimmed  of  overhanging  trees  between  Conwayborough  and  (George- 
town, '83,  869. 
1883^84.  Trees,  logs,  and  snags  removed  from  the  river  between  Conwayborough 

and  Needle's  Eye  Shoal,  '84,  1048. 
1884-^85.  932  snags,  stumps,  and  trees,  1  flat-boat  and  1  schooner  removed  from  bed 
of  river;  1,265  trees  and  1,455  linear  feet  of  brush  removed  from  banks,  clearing 
66  miles  of  river,  '85, 1105. 
1885-'86.  No  operations  for  lack  of  funds,  '86,  1023. 

1886-'87.  Obstructions  removed  from  34  miles  of  river,  extending  the  improvement 
to  about  96  miles  above  Georgetown,  '87,  1067, 1068. 
Phjrsical  Characteristics. 
Description  of  the  river,  '80,  849;  '87,  1066. 

Projects. 

By  Capt.  Phillips,  1880,  for  Improvement  of  Waooamaw  River  by  formation  of  a 
channel  12  leet  deep  at  all  stages  of  water,  with  80  feet  bottom  width,  from  the 
month  of  the  river  66  miles  upward  to  Conwayborough ;  also  a  channel  178  miles 
further  to  Lake  Waccamaw.  Estimated  cost,  129,370,  '80,  848.  Estimate 
revised  in  1885  and  1886  to  |138,400,  '85,  1105;  '86,  1022. 
Snrveys. 

Ordered  by  act  of  March  3, 1879.    Made,  1880,  under  direction  of  Capt.  Phillips,  '80, 
848. 

Between  Conwayborough  and  Waocamaw  Lake  ordered  by  act  of  August  2,  1882. 
Reported  by  Capt.  Merour  as  unworthy  of  improvement,  '84, 1056. 


WACHITA  BITER,  ARK.  AND  I.A.     (See  Ouachita  River,  Ark. 

Ain>  La.) 


WACISSA  ABTD  AUCII^LA  RIVERS,  FLA.— Examination  of. 

Engineers. 

Chubf  of  Ekginkrbs. 

Reports, '80,  141;  '81,  189;  '82,  185;  '85,  214;  '86,  212. 
Enginebb  in  Chabqe. 

Maj.  A.  N.  Damrell,  1880.    Reports,  '82,  1302 ;  '86,  1220, 

ASBISTA  NTS 

P.Robinson.    Report,  '82,  1302. 
R.  Raucheiistem.    Report,  '86, 1221, 
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ITACISSA  ABTD  AITCILLA  RIVERS,  FLA.~Cod tinned. 

Plans. 

By  MaJ.  Damrell,  1881,  for  imnrovemeiit  of  the  Ancilla  River  by  removal  of  12  nat 

ural  bridges  over  same.     Estimated  cost,  |5,000,  '82,  1^3. 
By  Maj.  Damrell,  1884,  for  improvement  of  the  Waoissa  River,  giving  a  mioimnoi 

width  of  30  feet  aud  2^  feet  dentil  at  low  water  by  removal  of  sna^B,  trees,  »iu. 

brush,  excavation  of  rocks  and  earth  at  the  shoals,  and  dam  oonstruction.    K> 

timateil  cost,  $17,000,  '86^  1220,  1221. 
Sarveys. 
Ordered  by  act  of  June  14, 1880.    Made,  1881,  under  direction  of  Cap t.  DamreU,  '82, 

1302. 


WADDUVOTOmr  HARBOR,  BT.  T.~Impboyehknt  ov. 

(Continued  from  Vol.  I,  p.  570.) 
Appropriations. 

1873-'79 $:JO,000 

1880 3,000,  '80,2226. 

1881 2,500,  '81,2453. 

Contracts. 

1880.  C.  Daly,  for  dredging,  with  and  without  blasting,  at  $5  and  50  cents  per  cubic 
yard,  respectively,  '80,  2i^, 
Enf^neers. 
Chirv  of  Engineers. 

Reports,  '80,  2:^3;  '81,  319;  '82,  313;  '83,  323;  '87,  317. 
Engineers  in  Charge.      « 
Maj.  W.  McFarland,  1876-'83.     Reports,  '80,  2225;  '81,  2452;  '82,  2462. 
Lieut.  Col.  H.  M.  Robert,  1883-^85.     Report,  '83,  1955. 
Maj.  M.  B.  Adams,  1885-'—.     Report,  '87,  2414. 
Assistants. 
F.  T.  Hampton.    Report,  '82,  2464. 
J.  C.  Churchill.     Report,  '87,  2415. 
Operations. 

1879-'80.  2,200  cubic  yards  material  dredged  from  the  channel,  '80,  2225. 
1880-'81.  No  operations.  '81,  2453. 

1881-'82.  650  cubic  yards  rock  blasted  and  removed,  '82,  2466. 
1882-'83.  No  operations,  '83,  1955. 
Projects* 
The  original  project  by  Maj.  Wilson  was  for  opening  a  channel  through  the  bar  at 
the  head  of  Little  River  and  to  carry  it  to  the  docks  bv  dredging,  at  an  esti- 
mated cost  of  117.000,  '73,  390.  '74,  i,  272.    Also  for  cleaning  the  channel  by 
dredging  and  rock  excavation,  at  an  estimated  cost  of  15,000.  '75,  i,  60,  3S0. 
These  estimates  were  increased  in  1880  bv  M%j.  McFarland  to  $22,000  for  com- 
pletion on  account  of  the  character  of  rook  developed,  '80,  2226. 
Maj.  Adams,  1886,  reports  a  general  improvement  of  the  harbor  unadvisable  in  rie^f 
of  the  requirements  of  commerce,  '87,  2415. 

Surveys. 

Examination  ordered  by  act  of  August  5, 1886.    Made^  1886,  under  direction  of  mH' 

Adams,  '87,  2414. 
Maps. 
'81,  2452 ;  '82,  2468. 


WAKUI^LA  RIVER,  FI^A.--Examination  of. 

Eng^ineers. 

Chief  of  Engineers. 

Report,  '87,  162. 
Engineer  in  Charge. 

Ijieut.  W.  M.  Black.    Report,  '87,  1260, 


Ill  1867  Lleat  Block  oousidered  that  the  present  facilities  for  navigatloD  w«n  aaffi- 

cieat  fur  the  demauda  of  commeTce,  '87,  161. 
Surveys. 

ExAnilnalion  ordered  b;  act  of  Aaenst  5,  1886.    Mode  under  direetfon  of  Lieut. 

Black,  -87,  1360. 


WAPPOO  WW,  8*  C> — Ihprovbuent  of. 


Appropriations. 

IBSl 110,000, '81,  107O. 

1882 10,000,  "82,  1142. 

1884 3,000, '84,  1092. 

1886 5,000, '86, 1079. 

Total 28,000 

5,000,aotofAiigQSt  ll,ld8H. 


1882;  Charleston  Dredging  Company,  for  ilredgiug,  aL  16,  18,  and  30  ceuta  per  oubio 

yard,  according  to  dlstanoe  to  wliioli  material  is  roiuovod,  '83,  886. 
1885.  BoB8  Sc  Sunford,  for  dredging^  at  17,  19,  and  'il  cents  per  cubic  yurd,  accord- 
ing to  distanoe  to  which  material  ia  to  ho  removed,  '66,  1079. 
Engineers. 
Chirf  of  Enoinkkiu. 

Kuporta,  '80,  132;  '81,  171;  '62,  166;  '63,  173;  '84,  180;  '85. 179;  '86, 178;  '87, 

m. 

Enoinbkb  in  Charob. 
Col.  Q.  A.  Gillmore,  1880-'—.    Reporta,  '81,  1068,  1070 ;  '82,  1140;  '83,  Sdi  ;  '64, 
10^;  '85,  1186;  '66,  1077;  '67,  1138. 

Assistants. 
Capt.  B.  D.  Green.    Report,  '81,  1070. 
Capt.  J.  C.  Post.    Report,  '81, 1072, 
Lieut.  T.  N.  Bailey.    Reports,  '83,  886;  '84,  1092. 
Lieut.  F.V.Abbot.     Reports, '85,  1188;  '86,1080. 
Operations. 
1882''83.  91,310  cubic  yards  material  dredged  from  chauoel  in  Elliot'a  Cut,  '63, 880. . 
1883-'84.  10,746  onbio  yatdu  material  drod(;ed  froui  Wuppoo  aud  Elliot'B  Cut;  44 

snags  removed  from  various  points  in  channel,  '84,  1090. 
ie84-'87.  No  operations, '63,  1186;  'aS,  lff?7;  '87,  1139. 
Projects. 
By  Col,  Gillmore,  1880,  for  improvement  of  Wnppuo  Cut  by  excavation  of  a  channel 
90  feet  wide  and  6  feet  deep  at  low  water,  from  the  deep  water  of  the  Ashley 
to  that  of  the  Stono  river;  also  for  1,600  linear  feet  of  Jetty  construction  at 
either  end  of  proposed  channel  and  700  linear  feet  of  bulkhead  to  close  tidal 
branch.     Estimated  cost,  $34,150,  '81, 1073.    Increased  (3,000  in  1B85,  '65,  1 187 ; 
'87,  1138,  1139. 

Sorveys. 

Ordered  by  act  of  June  14, 1880.     Mode,  1880,  under  dirsctioa  of  Lieat.  Col.  Gillmore, 

'81,  1070. 
Maps. 
'81,1072;  '84,1090. 


irAHEHAn  HABBOR,  MASS.— Improvembmt  o 
(Continued  from  Vol,  1,  p.  571.) 


A  p  p  r  op  rlatlons. 

18:a-'79 $40,000 

18S1 10, 000, '81,  550. 

1443  EN 35 
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ITAREHAinL  HARBOR,  MASS.—Continaed. 

Appropriations— Continued. 

1882 $5, 000, '82,  5W. 

.1884 10, 000, '84,  602. 

1886 15, 000, '8^  594. 

Total 80,000 

1888 4,000,  yt  of  Augoflt  11,  1888. 

Contracts. 

Ib81.  J.  McDermott,  for  dredging,  at  24i  cents  per  cubic  yard,  '81,  549. 

1884.  Atlantic  Dredging  Company,  for  dredging,  at  16^%  cents  per  cubic  yard,  ^5, 

586. 
1886.  F.  Pidgeon,  for  dredging,  at  14  cents  per  cubic  yard,  '87,  543. 
Engineers. 
Chief  of  Knginebrs. 
Report^  '80,  73,  76;  '81,  79,  89;  *82,  80;  ^83,  76;  '84,  88;  '85,  70;  '86,  7v: 
'87.  :u. 
Engineers  in  Charge. 
Lieut.  Col.  G.  K.  Warren,  1880-'82.    Reports,  '80,  371 ;  '81, 649, 550 ;  '82,  553. 
Maj.  J.  W.  Barlow,  1882.    '83,  475. 
Maj.  F.  Harwood,  1883.    '83,  475. 
Lient.  Col.  G.  H.  Elliot,  188;^'87.     Reports,  '83,  475;  '84,  600;  '85,  5«5;  '86, 

593. 
Maj.  W.  R.  Livermore,  1887-'—.    Report,  '87, 640. 
Assistant. 
J.  P.  Cotton.    Report,  '81,  550. 
Operations. 

1881- r^2.  28,383  cubic  yards  material  dredged  from  the  channel,  '82,  553. 

1882- 8.i.  1,100  linear  feet  of  brush  and  stone  wall  built  across  west  end  of  bcacb: 

1,8()4  linear  feet  of  catch-sand  feuco  built,  '83,  475. 
188;M84.  1,143  linear  feet  of  brush  and  stone  wall  built  and  repairs  made  to  frai> 

already  built,  '84,  602. 
1884-'85.  3,2:35  cubic  yards  material  dredged  from  the  channel,  '85,  586. 
1j-(,w5_'^,  43,444  cubic  yards  material  dredged  from  the  channel,  '86,  594. 
l&86-'87.  25,448  cubic  yards  dredged  from  the  channel,  '87,  541. 
Pliys^ical  Cliaracterisllcs. 

GentTal  description  of  harbor,  '81,  551. 
Projects. 
The  prcyect  of  1871  proposed  the  formation,  by  dredging,  of  a  channel  9  feet  deep  at 
low  water  across  Quahaug  Bar,  the  widening  of  tho  channel  below  the  Fran- 
con  ia  Iron- Works,  and  tho  removal  of  l  he  ledge  Irom  tho  Weweaulight  Biver  ai 
i is  junclion  with  Wareham  River.    Estimated  cost,  $45,000,  '72, 953. 
By  Lieut.  Col.  Warren,  1880,  for  improvement  of  tho  harbor  by  widening  the  cliau- 
nel  through  the  ''upper  bar  "  to  3r>()  feet,  with  a  depth  of  10  feet,  widening  au^ 
straightening  the  channel  thenc43  to  Barney  Point  to  250  feet  width  and  10  teej 
depth  ;  also  widening  channel  at  Quahaug  Bar  and  construction  of  bmnb  a')'' 
stone  barriers  for  the  preservation  of  Long  Beach.     Ksiimated  cost,  |44,0.>t'- 
'81,  r>53,  554  ;  '87,  541,     Increased,  1887,  by  $12,186,  '87,  542. 
Surveys. 
Ordered  by  act  of  June  14, 1880.    Made,  1880,  under  direction  of  Lieut.  Col.  Warren, 

'81,  550. 
Maps. 
'84,  602  ;  '85,  586. 


fTARREN  RIVER,  R.  I.— Suryet  and  imfrotkmknt  of. 

Appropriation. 

1886 $5, 000, '86,  605. 

Commerce* 

Statistics,  '85,  626. 

Engineers. 

Chief  of  Engineers. 

Reports,  '85,  80 ;  '86,  75 ;  '87,  36. 
Enginbkks  in  Charge. 

Lieut.  Col.  G.  H.  Elliot,  1884-'87.    Reports,  '85,  625,  627 ;  '86,  605. 

Maj.  W,  R.  Livermore,  1887-'—.    Report,  '87,  547. 
Assistant. 

a.  Alexander.    Report,  '85,  629. 


DuHcriiitiuD,  '86,  6ffi. 

Projects. 

liy  Lieut.  C<il.  Elliot,  1885,  for  improvement  of  Warren  Riverbyrooioval  of  Baah- 
worth  Kook  aDd  bowlders  in  narrow  portion  of  ohftnnol  below  Little  Island. 
Estimated  uoet,  $5,(]00,  '65,  GiiS;  '87,  547. 
Siirveys. 

Onlereil  by  act  of  Jul;  5,  18^4.     Hade,  1885,  under  direotion  of  Liout.  Col.  Elliot, 
'85,  627. 


WABBIOB  BITER,  ALA.    (Bee  Black  Wabrior  Bivbr,  Ala.) 


WASaiNQTON  A^VEDVCT,  D.  C. 

A  vBropri  ntlong. 

1883 tiO,000,'a3,  U080. 

1883 20, 000,  "83,  2(180. 

AppropriatiouB  to  Jnne  30, 1831,  '60.  33G3. 
Enfflneers. 

Chirp  os  Enqikubrs. 
BeportH,  '80,  24Ji   '81,334;   '82,  324  j   '83,338;    '84,  DIS;   '85,  :t7^;   '86,365; 
'87,  333. 
Ehginebrs  in  Cua-roe. 

Lieut. Col, T.L. Casey.  I(i77-'A1.    Eqiorts.  '80,  2344, *fri;  '81,a7l):i;  '82,  27'W. 
M^.O.J.L;decker,  ied3-'-<.     Keputta, 'eS.-JUr?;  '84,-^45J;  '83,^J.h;;  '86,2013; 

'87,  2527. 
Assistants. 
T.B.Sanio.    RepDi't,'80,  2350. 
Capt.  T.  W-  SymoDda.     Report,  '85,  2456, 
O  pe  ration  8. 

1879-'80.  Macadumizod  roadway  extended  576  foot ;  extensive  repairs  to  fjiite-liiiiisn 

roofs ;  timber  roadway  constructed  over  Roijk  Cri^efc  Bridge  ;  CoUej^e  Pond  and 

Rock  Creek  bridicea  repainted,  and  700  ]inu]ir  feet  of  dam  ut  hoiid  of  Couii'a 

Island  reliiiilt,  '80,  2344-2347. 
1880-'81.  Qate-bouse  walls  plastered  with  Portland  cement  mortar;  timber  lirldt;o 

bnilt  over  waste  clianuel  of  receiving  reservoir;  connecting  conitiiit  rooHonry 

rained ;  esterior  of  Georgetown  liigh-aervice  ri^sorvoir  plastered,  '81, 2703,270<i. 
188t-'S2.  Repairs  to  Great  Falla  Dam ;  1,470  linear  feet  of  temporary   dam  liuiH; 

extensive  repairs  and   additions  to  receiving,  distributing,   and  It ig 1 1 'Service 

reservoirs,  '82,  2730. 
1832^'83.  Bepaira  anil  reooustmction  to  temporary  dams  at  head  of  Conn'a  laliiud ; 

extensive  ropaira  to  Aqnednct  road,  '83, 2076. 
1883~'S4.  Addition  made  toAqneduc  office,  eatablisbmeut  of  telepbouic  communi- 
cation between  centTol  office  and  the  reservoirs,  and  extension  of  macaditmizcd 

roadway  sntfsce.  '84,  2300. 
18S4-'S5.  Work  continued  on  Aqnednct  road  and  repairs  to  Conn'a  Island  Dam, 

'85,  2453. 
leSo-'dfi.  Repairs  to  break  in  3-foot  main;  masonry  discbarf^ng  weir  bniU  tbtoiigli 

bank  of  Cheaapeake  and  Ohio  Cannl,  '86/2014. 
lSStJ-'ri7.  Gciiieral  repairs  necessary  for  maintenance  of  aqueduct  and  -moTtsrelalmg 

thereto,  '87,  252ri. 
Ftayslcal  CharaelerlsUcs. 
Outflow  of  water  from  the 
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W  ASUINGTOIV  AqVCDUCT*  D.  €•-  Ooutinucd. 

fe^urveys. 

Maps. 
Great  FallH  »85, '24(W. 

Country  adjoct^iit  to  receiviDi;  reservoir,  '85.  2402, 
Improvemeutof  rt^ceiviug  reservoir,  ^85,  ^MGSL 


'WASHINOTOIVy  D*  C— Increasing  water  supply  of. 

A  ppropriations. 

if^2 $l,48:>,27y.:M),'83,  a;i9. 

18H4 87, 500. 00,  »86,  2(K>0. 

1^85 87,  r>00. 00, '86,  *2060. 

IHrtt) 5, 000. 00, '86,  2060. 

Total 1,665,279.30 

Engrineers. 

Board  of  Enoinkkrs. 
Convened  at  Washington  July  14,1885,  by  8.  O.  No.  107,  to  report  npon  wat^r 

sQpply,  '85,  2497.     (Col.  Casey,  Lient.  Col.  Craighill,  and  Maj.  Lydecker.) 
Convened  at  New  York  August  24,  1866,  by  8.  O.  No.  Ill,  C.  ofK.,  to  report  iip^. 
prosfut  condition  and  future  uietho<ls  of  procedure  in  construction  of  th'^ 
terminal  at  Washington,  '87,  2546.     (Col.  Duane  and  Lieut.  Cols-  Abbot. 
Coins  ock,nnd  McFarlaud.) 
Chikf  of  Enginp:ers. 
Koports,  '83,  3:W;  '84,  343;  '85,  373;  '86,  366;  '87,  334. 

^Maj.  G.  J.  Lvdeoker,  iM82-'— .    Reports,  '83, 2080 ;  >84,  2301 ;  '85,  240) ;  '86, 205>1. 

2043 ;  '87,  2535-2549. 
Assistant 
Capt.  T.  \V.  Symonds.     Reports,  '85, 2478 ;  '86,  2021. 

liei^iftlntioii. 

Act  inrioasiii^  water  supply  of  Washington  City,  '83,  2090. 

Opei-atioiiH. 

l.t^-i^-'S*.  Dam  at  Great  Falls  under  construction ;  tunnel  extended  586  feet ;  work 
upon  now  r«*Hervoir  commouced,  '84,  2302,  2304,  2^{06. 

lHHl-'.sr>.  Tiinm'l  oxcavation  completed  for  a  total  distance  of  13,500  feet;  llirf*:*- 
iifths  of  reservoir  excavation  completed;  work  on  dam  continued;  work  of 
mal;iii'r  main  connection  completed,  '85,  2469,2470,2473,2475. 

l-^-'.Vi^;.  Worlv  on  dam  nearly  completed  ;  excavations  in  the  general  head  logs  of 
the  tnnmd  aixgregate  13,500  linear  feet;  work  continued  upon  reservoir, '86, 
2041,  2045.    W^ork  on  Great  Falls  Dam,  aqueduct  extension,  reservoir,  tunnel, 
and  main  connections  eonti^^ued,  '87,  2536-2541. 
Pliysical  Characteristics. 

l)<\sci'iplion  of  water  snpply,  '86,  2029. 
Projects* 

I5y  Maj.  Lydecker,  1R83,  for  increasing  the  water  supply  of  Washington  by  exten- 
sion of  Wasljini^ton  Aqnednct  from  distributing  reservoir  near  Drovers'  Rest  to 
sight  of  Hew  reservoir  near  Howard  University  by  a  tunnel  20,715  feet  ion**; 
e^t<'nsion  of  dam  at  Groat  Falls  of  Potomac  across  Conn's  Island  and  Virginia 
Channel ;  constrnction  of  now  distributing  reservoir  in  valley  east  of  Howanl 
I7niversity,  and  laying  mains  from  reservoir  to  center  of  distribution,  '84,2301. 
Purveys. 

Maps. 

'85,  24(H,2196. 

Of  tunnel,  '86,  2050;  '87,  2538. 


WASSAW  RIVER  AND  FERiVANDIIVA,  FLA.— Inside  passage  be< 

TWKEN. 

(See  Saint  John's  River.) 


EDglueers. 

Chief  of  Enginbbbs. 

Report,  '80,  1M5. 
Engineer  in  Ciiaagr. 

Capt.  C.  B.  PhillipB.     Eeport,  '80,  n 
Assistants. 

¥.  W.  Frost.     Report,  '80,  *;a. 

J.  B.  Shinn.     Report,  'SO,  876. 

Pbrslcal  Characteristics. 

DescriptioQ  of  Albemarle,  Patultco,  ai 
oiitluis  tberefrom  to  the  ooean  aolii 
Plans. 

By  Capt.  Phillipa,  1830,  fnr  improvement  of  the  Albemarle  and  Clicsapeako  Canal 
by  reconstraction  aod  by  excavatioa  of  Virfiiuia  and  North  Carolioa  cuta. 
Estimated  ooHt,  f-OO.TOl,  '80,  eC9. 
For  improTomeat  of  the  Dismal  Swamp  Canal  two  eatimatea  of  }1, 4811,646  and 

fl,09B,3T9  rospeotivoly,  'SO,  875. 
For  a  channel  iO  feet  wiil«  and  'J  feet  deep  from  Norfolk  Harbor  t«  Alliemarlo 
Soaud,  via  Dismal   Swamp   Canal,  total   length,  T3  miles.     Estimated  coat, 
$1,493,622, '80,  888. 
For  a  tide-water  connection  between  tlie  Neiiso  and  Cape  Fear  riverB,  with  a  chan- 
nel width  of  80  feet,  depth  fi  fttit,  and  4  guard-looka:  digtanoe,  102  milea. 
Eatimated  ooat,  $5,694,rJ4,  '80,  89G. 
Sarvcys. 

Ordered  by  act  of  Jnno  19,  1878.    Made,  1880,  under  direction  of  Capt  Phillipa,  "80 
851. 


WATEB     COnraVNICATION      BETWEEN      SAINT     JOHN'S 
Kl  VEB  AND  CHARLOTTE  HABBOB,  FLA.    (See  Saint  John's 

BlVER  AND   CHARLOTTB  HARDOK,  FLA.) 


WATEB  COVBSES  IN  LOITISIANA— Remareb  on  imfrovbuent  or. 

Engineers. 

Enginbkr  is  Charqie. 

Maj.  C.  W.  Howell.    Report,  '80, 1189. 
Assistant. 
H.  C.  Coltina.    Report,  '80, 1190. 
Snrrers. 
Ordered  li;  act  of  March  3,  1879.    Made,  18S0,  under  direotioQ  of  HaJ.  Howell,  '80, 
H89. 


'WATEBEE  BITER,  9.  C— Iuprotkhent  or. 

(Contioned  fri>in  Vol.  I,  p.  574.) 


A  p  proprlaMoos. 

1881 


t8,000, '81.  1034. 

15,000, '82,  1112. 

1W54 5.000, '84,  1052. 

1886 7,500, '86,  105r.. 

Total 35,500 

1888 13,000,  actof  Anguatli.  , 
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WAT£R£E  RIVER«  S.  C.--Coutinaed. 

Commerce. 

JiKtificntion  of  improvement, '87, 1089. 
JBnfrlneers. 
Chief  of  Engineers. 
Ktports,  '80, 125;  '81, 167;  '82, 163;  '83, 170;  ^84, 176;  '85, 176;  '86,  174;  -87. 

137. 
Engineers  in  Charge. 
Capt.  C.  B.  PbillipB,  1880-^81.    Report,  '80,  914. 

Capt.  J.  Mercnr,  18dl-'84.    Reports,  '81,  1033,  1034 ;  '82, 1111 ;  '83,  871. 
Cttpt.  F.  A.  Hinman,  iaS4-'65.     Report,  '84,  1051. 
Capt.  W.  H.  Bixby,  18b5-'— .    Reports,  '86,  1123;  '86, 1053;  '87,  1089. 

A.S8I8TA  NTS 

J.  M.  Wolhrect.    Report,  '80,  915. 
J.  P.  Darliiif?.    Report,  '81,  1035. 
H.  Heth.    Report,  '82,  1112. 
R.  Whitford.    Reports,  '85,  1124  ;  '87,  1090. 
Operations. 
18dl-'H2.  Removal  of  snags  and  trees  from  the  channel  and  banks  oommenced,  'S2. 

1112. 
I'^S'i-'SJ.  Rorooval  of  snags  and  obstructions  continued,  '83,  871. 
188.}-''84.  1,3)53  logs  and  sbags  taken  from  bed  of  river  and  2,725  trees  removed  from 

the  banks,  '84,  lUol.  ^ 

lt;84-'&3.  3G0  logs  and  snags  taken  from  bed  of  river  and  385  trees  cnt  from  IL* 

banks,  '85,  1123. 
l^-^.VeO.  No  operations,  '86,  1055. 

lfcW(>-'87.  205  logs  and  snags  removed  from  river,  5  piles  removed  from  old  bridge  at 
Camden,  and  banks  cleared  of  leaning  trees,  '87,  1090, 1091. 
Prelects. 
By  Capt.  Phillips,  1880,  to  secure  a  4-foot  navigation  between  the  month  and  Cam- 
don,  a  distance  of  G8  miles,  by  removal  of  snags,  stumps,  and  similar  ol><$trni  - 
t  ions,  and  removal  of  fallen  and  leaning  trees  trom  the  banks.    Estimated  cos:. 
^■:i),:io2,  '80,  UK),  91(5. 
Increased  in  1881,  1885,  and  1887  to  1(60,000,  on  account  of  inadequate  appropria- 
tions, '81,  1034  ;  '85,  1124  ;  '87, 1089. 
Total  amount  appropriated  for  1881  to  1886,  inclusive,  $35,500.    Amount  estimatnl 
to  complete  project,  $-J4,500,  '87,  1091. 
Snrveys. 
Onlered  by  act  of  June  14, 1880.    Made,  1880,  under  direction  of  Capt.  Phillips,  '80, 
914. 


WATEB-OAUOES  ON  THE  9Iff88ISSIPPI  RIVER.    (See  Missi 

8IPPI  River,  WATEB-GAUGES  ON.) 


>- 


ir  ATER  PASSAGE,  DEAL'S  ISLAND,  IflD.    (See  Deal's  Island,  Md.)       | 


ITATER-WAT  BETITEEIV  JAMAICA  BAY  AND  CORNELLVS 
LANDING,  N.  Y.    (See  Jamaica  Bay  and  Cornell's  Landing.)  . 


UTAUKEGAN  HARBOir,  ILL.— Improvement  of. 

(Continued  from  Vol.  I,  p.  574.) 
Appropriations. 

I  o'i-'::' $15,000 

l-^^O 15,000, '80,  1942. 

1881 15, 000, '81,  2130. 


J 


...  $:iO,000, '82,  2163. 

1B84 aO.OOO, '84,  1871. 

1886 SO.OW, '86,  1686. 

Total 105,000 

1888 25,000,  act  of  Augafrt  11, 1868. 

CoDiracls< 

Kuap|)  &  OtllsD,  for  pier  coDBtractiou,  '81,  ^131. 
EDirlneers. 

Chik?  ov  Enqin^srs. 

liepon9.'80,  aoa,210;  '81,282:  '82,277;  "83,286;  "84,286;  "SS,  309;  '86,303; 
'87,  269. 

EMOINEERS  in   CUAJtOK. 

Lieut.  Col.  D.  C.  Honaton,  lB72-'84.     Eeporta,  '80,  1940,  1942,  1946;  "SI,  2129; 

'82,  'i\C>i  ;  '83,  1710. 
Capt.W.  L.  Marahall,  18c!4-'— .    Keport8,'84,  1871; '85, 20-J3;  '86,1685;  '87.2074. 

W.  H.  Hearding.     Eeports,  '80,  1944;  '82,  2164  ;  '83, 1711 ;  '84,  1871 ;  '8S,  2024 ; 
'87,  )»75. 
Operations. 

History  of  the  work,  '80,  1940. 

18Sl-'o2.  260  linear  foot  pile-pior  bailt  aod  breach  iu  same  repaired,  "82,  2164. 

18t«-'a;!.  224  linear  feot  pile-pier  built,  '83,  1712. 

18fi3-'S4.  228  linear  feet  piie-pior  built,  '84,  1871. 

ie84-'lK>.  298  linear  feet  pile-pier  bailt,  '85,  2023. 

18f»-'86.  Pile  pier  eitended  32  linear  feet,  '86,  10&5. 

1886-'e7.  2091incarIeetofDorth  pier  and  96  feet  of  south pierbnilt,  '87,  2074,2076. 
Injury  to  work  by  gale,  '87,  2076. 
Projects. 

Ill  1355,  Duder  the  appropriation  of  $15,000  of  1852,  one  crib  was  placed  in  line  of 
proponed  breakwater,  which  was  aobseqaently  destroyed,  '73,  247;  '80,  104ij- 

Jly  Lieut..  Col.  Iloustou,  1979,  for  formation  of  a  harbor  of  refuge  at  Wankegan  bj 
2,590  linear  feet  of  pilc-pitr  conatmctiou,  iDcloatug  a  basin  of  16  acres  area  and 
a  iloeU  front  of  1,260  feet,  the  basin  to  be  dredged  to  a  depth  of  12  feet,  with 
theiillimatefuiniation  of  an  inner  basin.  Estimated  cost,  1110,000, '80,  1943, 
1946.  lucreasedS50,DO0iniblb3,'83,  1711;  and  (20,000  iu  1866, '86, 1686.  Fiom 
li«!0  to  1886. inclusive, (90,000  was  appropriated,  when  it  was  estimated  that 
(71,000  wonld  l>e  required  to  complete  project,  '87,  2075. 
Surrey  fi. 

Ordered  by  act  of  March  3,  1979.     Hade,  1879,  under  direction  uf  Mt^.  HonstOD,'80, 
1042. 
'   Maps. 

'83,  1710 ;  -84,  1871 ;  "85,  2023. 


WEfeUVA  RITES,  FLA.— i'^^'AUtNATiON  of. 

Engineers. 

CUIBF  OF  Enoineers. 

Report,  '89,  199. 
Engineer  in  Crarqb. 

Capt.  W.  T.  RoBsell.    Report,  '85,  1281. 
Assistant. 
U.  C.  Miller.     Report,  '89,  1282, 
Physical  Cbaracteristtcs. 

Description  of,  "SS,  1282. 
Flans. 
Capt.  Rossoll,  1834,  states  that  the  proapectiTe  oommetce  would  wortaint  improve- 
ment,  '85,  1281. 
SDrrcTS.  ..  ,  „    . 

Kiammation  ordered  by  act  of  July  5, 1864.     Made,  18S4,  noAor  awecUon  ot  C»\il. 
Eossel],  -as,  128L  ^^ 
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ITEIiLFIiEET  HARBOR,  IIIA8S. 

Exaiuinatiou  ordered  by  ftot  of  August  5,  1886,  '87, 31.    [|7,000  appropriated  by  act 
of  August  11,  1888.] 


HVESTERIV  RI  VERS—Rbmoyiko  snags  and  obstructions  from. 
(See  Mississippi  Kivbr,  Missouri  Rtver,  ai9d  Arkansas  Bivsr.) 


UTEST  PEARIi  RIVER,  LA.— Examination  of. 

Engineers* 

Chief  of  Enginbkrs. 

Reports, '80,  146;  '81,  197;  '83,  212. 
Engineer  in  Charge. 

Maj.  A.  Stickuey,  1880.    Report,  '83,  1130. 
Assistant. 

H.  C.  ColliuB.    Report,  '83,  1131. 
Physical  Characteristics. 

DeBcription,  '83,  1131. 

Plans. 

Mi^.  Stickney,  in  1883,  did  not  consider  the  river  worthy  of  improyement  nor  the 

same  a  public  necessity,  '83,  1130. 
Surveys. 
Examination  ordered  by  act  of  June  14,  1880.    Made,  1883,  under  direotion  of  Miy'. 

Stickney,  '83, 1130. 


UTESTPORT  HARBOR,  mASS.—SuRVBT  and  improvsmbnt  of. 

Appropriation. 

1880 $1,000,  '86,592. 

Contracts. 

1887.  W.  H.  Mottliorp  &  Co.,  for  construction  of  Jetties,  '87,  544. 
Enfgrlneei*s.  - 

Chief  of  Engineers. 

Reports,  '84,  99 ;  '86,  70 ;  '87,  35. 
Engineers  in  Charge. 

Maj.  W.  McFarland,  1692.    Report,  '84,  675. 

Maj.  J.  W.  Barlow,  1884.    Report,  '84,  673. 

Lieut.  Col.  G.  H. Elliot,  1886-'87.    Report,  '86,  502. 

Maj.  W.  K.  Livormore,  1887-'—.    Report,  '87,  543. 

H.  N.  Babcock.    Report,  '84,  676. 
Operations. 

1886-'87.  Construction  of  Jetties  commenced,  '87,  543. 
Physical  Characteristics. 

Description  of  harbor,  '84,  674. 
Plans. 

By  Lieut.  Col.  McFarland,  1883,  for  improvement  of  the  harbor  by  inoreasiag  the 
depth  of  channel  between  Saugatuck  and  Westport  to  4  foot,  low  water,  aud 
width  to  100  feet.    Estimated  cost,  $36,000,  '84, 675. 
Projects. 
By  Maj.  Warren,  1878,  for  the  protection  of  Horse  Neck  Point  from  erosion  by  tho 
construction  of  jetties  at  that  point.    Estimated  cost,  (l^OOO,  '86, 592 ;  '87, 543. 
Surveys. 
Ordered  by  act  of  August  2, 1862.    Made,  1883,  under  direction  of  Maj.  McFarlsflOr 
'84, 675. 


CmXF  OF  Endinebbb. 

Report,  '84,  151. 
Smoinerr  ih  CHABas. 

Lieut.  Col:  W.F.Ccaighill.    Report,  '84,  966. 
Plans. 

Capt.  Turtle,  in  18EQ,  did  not  oonsider  the  improvement  >  pnblto  neceesity,  '64, 956. 
Surreys. 

LiBDt.  CoL  Croigbilf,  ■84,956. 


ITHIPPLE  CBEEK,  ILL.    (See  Qdimct  Habbor,  III.) 


WHITEHALL  HABBOB,N.T.    (See  Lake  Cbamplain.) 


W^HITE  OAK  BIVEB.  M.  C.— Survey  of. 

(flee  alM  Beaufobt  Harbob  and  New  B|ver.) 
EniTlneers. 

ClIlBF   OV   ENaiNBERS. 

Euports,  '81,  lAb;  '82.  163;  '84,  177. 
Enoinebus  in  Charge. 
Capt.  J,  Mercar,  1881-'84.       Beport,  '82, 1U3;  '84,  1055. 

J.  P.  Darling.     Beporta,  '82,  1113;  '84,  1055. 
PliyRlcal  Cbaracleristlcs. 

DescriptioD  of  tbe  river,  '82,  1113. 
Plans. 

ind  1884  CaDt 

J  '84, 105.1. 
SnrrcTS. 
ExniDlDBtion  ordered  by  act  of  Much  3, 1S81,     Hade,  1S82,  under  direotion  of  Capt. 

J.  Heroor,  '82,  lllR. 
.EsamiiiatioDofWbite  Oak  River  to  Smith's  Hills  ordered  by  aot  of  Angngt 'J,  1882. 
Hade,  18B3,  nader  direotion  of  Capt.  J.  Meicur,  '84,  1055. 


WHITE  BIVEB.  ABK.— Impboveubnt  of. 

(See  slw  White  and  Saimt  Framcis  bivbrb.) 

(Continued  from  Vol.  I,  p.  560.) 

B74-t5 170.000 

Between  Jacksonport  and  BnSalo  Shoals..  5.000.  '80,  1313. 

,  Al>ove  Buffalo  Shoals -  20,  000, '80,  J314. 

18HI.  Between  JacksonportandBuffaloShnala...  B,  000. '81,  1512. 

ici.,  (  Between  Jiicksonport  and  Buffalo  Shoals..  6.000.  '82,  15H0. 

■°°^i  Above  Buffalo  Shoals 4.000, '82,  1581. 

1884.  White  River,  Ark 3.^000. '85,  1589. 

18B6.  White  River,  Ark IS,  000, '86,  1380. 
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WHITE  RITER,  ARK.-Contiuued. 
Commerce. 

Commercial  statistics,  '80,  1312 ;  '85,  1592 ;  '86,  1385. 
Envineers* 

Chief  of  Engineers. 
Reports, '80,  153,  154 ;  '81,  21G;  '82,214;  '83,221;  '84,230;  '85,248;  '86,240; 
'87,  207. 
Engineers  in  Charge. 

Maj.  W.  H.  H.  Benyaurd,  1879-'81.    Report*.,  '80,  1312,  1314;  '81,  1429,  1431. 
Capt.  T.  H.  Handburv,  1881-'84.     Reports,  '81,  1511, 1512;  '82,  1578.  15b0;  'SS. 

1109,  1170;  '84,14(19. 
MaJ.  M.  B.  Adams,  1884.    Report,  '84,  1401,  1402. 

Capt.  H.  S.  Taber,  1884-'—.    Reports,  '85,  1586,  1591,  1598;  '86,  1378,  iriSl ;  *B1. 
1534. 

A  oaf  8T ANT 

J.  D.  McKown.    Reports,  '80,  1313;  '81,  14:)0,  1432;  '82,  1581. 
Operations* 

1H79-80.  Rock  removed  and  2  wing-dams  built  at  Nellie's  Apron  Shoals,  '80,  VM'2. 

1880-'81.  565  linear  feet  of  wing-dam  built  at  Samui's  Shoals,  200  feet  at  AmoM's 
Sboal,  and  200  feet  at  Magnire's  Slioal;  IGl  logs,  snags,  and  trees  removed  frt>ui 
river  between  Jacksonport  and  Butialo  Shoals,  '81,  1429,  1430. 

1881-'82.  1,450  linear  feet  of  wing-dams  built  at  Maguire's  and  Saifold's  shoals,  ami 
9(>3  snags,  logs,  and  trees  removed  between  Jacksonport  and  Botfalo  Shoals. 
82,  1578,  1579.  1,020  linear  feet  wing-dams  bnilt  in  river  alcove  Buflalo  Sh(^l> 
at  Crooked  Creek,  Red  Bud,  and  Summers'  shoalH,  '82,  1581. 

1882-'83.  1,642  snags  and  trees  removed  and  294  linear  feet  of  wing-dams 'built  at 
Bell's  Point;  no  operations  above  Buffalo  Shoals,  '83,  1169, 1170. 

1883-'84.  No  operatitms,  '84,  1401,  1402. 

1884-'85.  1,621  snags  and  trtfes  removed  between  Jacksonport  and  Buffalo  Shoals ; 
bowlders  removed'at  Cackling  Pullet  and  Betsy  Gill  shoals;  solid  rock  at  Porr*-r 
Ilodge  Shoal;  wing-dams  built  at  Wvatt's  and  O'Neal's  shoals,  '85,  1587,  liiiHK 
1593. 

18H5-'86.  Repair  of  dams  at  Buffalo  Shoals  and  removal  of  obstructions  between 
Calico  Rock  and  Batesville,  '86,  1379,  1360,  1382. 

1886-'87.  166  snags  and  6  drift  piles  and  2,115  trees  removed  between  Newport  ami 
the  mouth  of  the  river,  '87,  1535,  1536. 
Plans. 

Capt.  Handbury,  1883,  reports  that  improvement  of  the  White  River  at  the  Mem- 
phis and  Little  Rock  Railroad  Bridge  is  not  necessary  or  advisable,  '84,  1410. 
Projects. 

A  project  for  the  im])rovement  of  the  river  between  Jacksonport  and  Buffalo  Shoals, 
made  in  1871-72,  proposed  the  removal  of  snags,  logs,  and  rocks,  and  the  im- 
provement of  shoals  by  the  construction  of  wing-dams,  '71,  370;  '72,  376  ;  '80, 
1314;  '85,  15i>2. 

The  improvement  of  the  river  at  Buffalo  Shoals  was  proposed  to  be  accomplished 
by  removal  of  bowlders  and  the  construction  of  7  spur-dikes,  '78,  661. 

From  1674  to  1879,  inclusive,  ^70,000  was  appropriated  for  the  improvement  of  the 
river  above  Jacksonport,  '74,  i,  63;  '76,  i,  fcO;  '79,  115. 

In  1887  it  was  estimated  that,  pending  plans  and  estimates  for  the  permanent  im- 
provement of  the  river,  a  yearly  appropriation  of  $8,000  for  the  removal  of 
snags  would  be  required  for  one  or  two  years,  '87,  308,  1530. 
Surveys. 

Examination  of  White  River  from  Forsytheto  Buffalo  Shoals,  made  under  direction 
of  Maj.  Benyaurd,  1880, '81,  1432. 

Examination  and  survey  of  the  White  River  at  the  Memphis  and  Little  Rock  Rail- 
road Bridge,  near  Devall's  Bluff,  made  1882-'83,  under  direction  of  Capt.  Hand- 
bury,  '84,  1409. 


irniTE  AND  SAINT  FRANCIS  RIVERS,  ARK.— Snagging  opera 

TIONS  ox. 

(Continued  from  Vol.  I,  p.  580.) 

A  ppr  opriations. 

I833-'79 1113,500 

1880 12,000,  '80,  1311. 


fsrtl HOW, '81.  1511. 

lafti 12,01)0,  '82,  1575. 

Total 145,500 

Appropriations  prior  to  liiao,  '80,  1311. 
Comoierce. 

StatiaticB,  'S3,  1167.    ' 
Engineers. 

Kepurta'sb,  153;''8i,215;  '82,  211  j  '83,220;  '84,338;  '85,  M9. 
Engineer  a  in  Charob. 

Mftj.W.H.  H,Benyaurd,1879-'c)2.     Reports,  '80,  HHI;  '81,  Ma8. 
Ciipt.  T.  H.  Handbnry,  18SI-'64.    Reporta,  '81,  1510;  '82.  1574;  '83,  1166. 
h4-  M.  B.  Adams,  1884.    Report,  '84, 1393. 
Cftpt.  H.  S.  Taber,  18(55-'—.    Report,  '85,  1594. 
Operations. 

ISTD-'eo.  1,151  ttees  ont  down,  130  saa^ss  removed,  and  11  rocic  heaps  deetroyed,  '80, 

mi. 

1B80-'^1.  270  snaKBnndnreckof  coal  barge  removed ;  298  treesoat  iIowd, '81,  1429. 

leul-'sa.  279  gnagB  removed,  2  siinkun  barges  defltmycd,  ^d  132  trees  cut  down, 
'82,  1574. 

I882-'83.  864  snags  removed  and  2,184  trees  ont  down,  '83,  1167, 

ISiS-HI.  9;t  snags  removed  and  95  trees  ont  down,  '84,  13^"^. 

After  18^  operations  were  carried  on  under  separate  appropriations  for  White  and 
Saint  Francis  rivers. 
Projects. 

In  18T3  Msj.  Siiter  recommended  the  improvement  of  botb  the  White  and  Saint 
FraiJCLB  rivers  by  removal  of  Hnnns.  lofrs,  vreeks,  ami  nit.  il:ir  nbstriicti'ins 
from  their  eiiHting  channels,  and  also  of  leaning  trefs  Irom  the  banks,  '73, 
492.  No  fteHnite  amonnt  was  estimiiled  for  the  completion  of  this  project,  a[i<l 
the  work  of  improvement  was  carried  on  Tipon  Imfh  rivers  by  joint  appropria- 
tionsnntil  JuneSO,  1681, '86, 1^8.  Separate  appropriations  w«rema<le  for  Uies« 
rivers  in  1884  and  1886. 


WBITE  RIVEB  HARBOR,  DIICB.— iHrROTEMSNT  of. 

(Coutinned  from  Vol.  I,  p.  583.) 
Appropriations. 

lnt)7-':9 t203,050 

1880 5,0UO,'eO,  2017, 

IfBl 7,500. '81,  3315. 

1882 12,000, '82,  3302. 

18«4 10,000, '84,  1982. 

188B 10, 000, '86,  1763. 

Total 247,550 

1888 lO.OOO.aotof  Aojcnstll,  1888. 

Con  tracts. 

In79.  J.  S.  McConghev,  materials  and  labor  for  crib-worr,  'QO,  9D17. 
1881.  J.Corlett,  for  pier  oonatrnction, '81,  2315. 

1803.  T.  R.  Lynn,  for  timber,  '83,   1819.     Keepers  &.  Kiddell,  for   iron,  '83,  1819. 
Mlchifjan  Barge  Company,  for  stone,  '83,  1IKI9.    J.  B.  iiuiith  &,  Co.,  for  cedar 
bark,  '83,  181». 
1887.  S.  Bedford,  for  UiaboT,  and  Kelle;,  Mans  &  Co.,  for  iron,  '87,  21B9. 
Engineers. 
CUIKir  Of  Enoinkbrs. 
Reports,  '80,  316;  '81,  293 ;  '82,  287 ;  '83.  295 ;  '84,  296 ;  '85,  31;^ ;  '86,  313 ;  '87, 
280. 
Ekoinf.rbs  hi  Charob. 
Mnj.  F.  Harwood,  l(W0-'82;  Reports,  '80,  3016;  '81,  2213. 
Miij.  D.  P.  Heap,  1883-'83.     Report,  '82,  230; 

Capt.  D.  W.  Lookwood,   1883-'—.     Reports,   '83,  19W'.    '8*.,10»i-.  'SS.  WGi 
'86,  1762;  '87,2197. 

Operations* 

,J79-'-fi.   Rntitli  pf..-^.-tnn.1^,i  ion  r,,..,  .nn,  „„ 
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WHITE  RIVER  HARBOR,  HICH.-Coiitinaed. 

Operations— Continned. 

1880-'81.  South  pier  extended  100  feet  and  200  linear  feet  of  anperBtmctore  bnilt 
over  same ;  4,486  cubic  yards  material  dredged  from  the  channel,  '81,  2213, 2214. 

1881-'82.  One  crib  and  brush  mattress  foundation  for  bulkhead  sunk,  '82,  2302. 

1882-'83.  Inner  crib  in  south  pier  leveled  up ;  piles  driven  for  south  waU  foiuda- 
■  tion  of  second  crib,  '83,  1819. 

1883-'84.  3  cribs  at  end  of  south  pier  supers tructured,  '84, 1981. 

1884-'85.  752  linear  feet  of  south  pier  pile  revetments  rebuilt,  '85,  2076. 

1885-'8H.  45  linear  feet  of  outer  section  north  pier  out  down  and  rebuilt  with  super- 
structure, '86,  1763. 

1886>'87.  Superstructure  placed  on  459  linear  feet  of  old  pile-pier  revetment,  '87, 
2188. 

Projects* 

By  Mfy.  Wheeler,  1866,  to  secure  a  channel  200  feet  wide  and  12  feet  deep,  con- 
necting Lake  White  and  Lake  Michigan,  the  channel  to  be  maintained  by  pile 
protection  and  crib-piers.  Estimate  cost,  $170,530,  '66,  iii,  13:  iv,  144,  145. 
Estimate  increased,  1873,  to  $220,445.  '84,  1982. 

By  Capt.  Lockwood,  1884,  for  extension  of  south  pier  200  feet  and  north  pier  250 
feet,  and  dredging  between  piers.    Estimated  cost,  $104,225,  '84,  1982. 

From  lBi67  to  1886,  inclusive,  $247,550  was  appropriated. 

In  1887  it  was  estimated  that  $84,225  would  be  required  to  complete  the  project, 
'87,  2188. 
Surveys. 

Maps. 
'82,  2304 ;  *84,  1982. 


HTHITE  RIVER9  IND.— IMPROVSMSNT  ov. 

(Continued  from  Vol.  I,  p.  583.) 
Appropriations. 

1W9 $25,000 

1880 20,000*80,  1844. 

1881 20.000^81,2007. 

1882 20,000*82,  1978. 

1884 10,000*85.  1643. 

1886 7,500*86,279. 

Total 102,500 

1888 5,000,  act  of  August  11,  1888. 

Encroaciimeiits. 

Evansville  and  Terre  Haute  Bailroad  Bridge  an  obstruction  to  nayigation,  '81, 2007. 
Eni^ineers. 

Oil  IKK  Of  Enoh^kkrh 

Reporto, '80, 198 ;  *8i,267;  '82,262;  '83,270;  '84,268;  '85,257;  '86,279;  '87, 
247. 

Maj.  j!  a.  Smith,  1878-^85.    Reports,  '80,  1842;  '81,  2005?  '82,  1976;  '83, 1587; 
'84   1765 

Maj.  A.  M.  Miller,  1885-^86.    Report,  '85,  1642. 

Maj.  A.  Stickney,  188%'—.    Reports,  '86,  1586;  '87,  1871. 

O.  L.  Petitdidler.    Report,  '87, 1871. 
Operations. 

1879-^80.  277  snags  removed,  '80,  1843. 

1880-'81.  218  snags  removed  from  channel;  barges  built;  1,500  linear  fbet  of  logs 
framed  into  crib- work;  quarry  opened  and  material  obtained  for  wing,  dam, 
'83L  2005, 2006.  '  ^        ^     »-  ei 

1881-'82.  454  snags  and  176  trees  removed;  1,500  linear  feet  of  round  timber  orib- 
work  built;  2,491  cubic  yards  stone  removed  from  cut  at  Kelly's  Ripple;  375 
linear  feet  of  pile  brush  and  stone  wing-dams  built  at  Thome's  Eddy,  '82,  1976. 

1882-'83.  420  linear  feet  of  crib-work  extension  at  Kelly's  Ripple ;  dredge  built;  273 
snags  and  177  trees  removed  from  ohannel,  '83,  1588. 

1883-'84.  2,675  cubic  yards  stone  removed  from  Kelly's  Ripple,  '84,  1765. 

1884-'85.  17,701  cubic  yards  rock  removed  from  cut  at  Kelly's  Ripple,  *85, 1642. 

1885-'86.  No  operations,  '86, 1587. 

1886-'87.  2,625  cubic  yards  rook  removed  from  Kelly's  Ripple,  '87, 1871. 


Ily  M^.  Uoiitb,  isia,  lot  the  lormfttion  of  a  cnaDDel  witli  a  clean  depth  of  H  feet 
from  the  luoalb  to  Porteravilte  od  tbe  East  Furk,  and  Fnlla  on  tbu  West  Fork, 
by  Teoioral  of  snags  and  deepeuiag  cbonoel  by  niug-(lam«  anil  dikca,  '79,  HH, 
1454 ;  '81,  aO07. 

Modified  in  1880  to  obtain  a  cbannel  J^  feet  deep  from  mouth  tu  ilazelton,  by  rock 
removed  at  Kelly's  Bipple,  dike  coDstruction,  aait  removal  of  auags,  '80,  1843 : 
'87,  279. 

From  IH7Qto  18S6,  inoInsiTe,  fl02,500  was  appropriat^id.  AmonntoBtimated  to  com- 
plete projeot,  (17,500,  '87,  347. 

Of  kelly'o  Ripple,  '80,  1842. 


WlCOmCO  BIVEB  (QBEAT),  VA.-Suktby  of. 

Engineers. 

Chibp  or  £N(?ntBKR8. 

Report,  '84,  Iftl. 
Ehoikbkr  in  Charge. 

8.  T,  Aberi,  U.  8.  Agent.     Report,  '84,  1016,  1018. 
Physical  CharacteriBtfcs. 

Locality  deacribed,  '84,  1017,  1018. 
Plans. 
By  8.  T.  Abert,  for  a  drudged  cbaDiiiil  150  feet  wideaiid  9  feet  deep  from  Holland 
Point  to  Seine  House  Point,  with  a  ttimiiig-b^lii  at  latter  point.    Estimated 
cost,  $46,419,  '84, 1019. 
SurTers. 
Ordered  by  aot  of  August  S,  1B82.    Made  nnder  diiection  of  S.  T.  Abcrt,  '84,  1018. 


WIVOniCO  BIVEB,  no.— IHPROVBHRNT  <j 
(Continued  from  Vol.  [,  p.  5BII.) 


Ap  p  ro  pr  latl  ons. 

l»5B-'79 $33,01 


1880 r,,000,  '80,fil4. 

1881 2,000, '81,  8M1I. 

1884 10,000, '85,  bB8. 

Total 50,000 

Appropriation H  prior  to  1886,  '87,  845. 
Commerce. 

Value  of  Saliabnry  exports,  '80,644;  '82,  858. 
Value  of  improvement,  '83,  859. 
Contracts. 

1880.  G.  W.  ParHons,  for  dredging,  at  22  and  32  cents  per  cubic  yard,  ohiit«d  or 

scowed,  '81,  809. 
1B83.  G.  W.  Parsons,  for  dredging,  at  22  and  30  centa  per  cubic  yard,  deposilod  or 

SCO  wed,  '83,  ti^i. 
1884.  P.  S.  Riies,  for  dredging,  at  17  cents  per  cubic  yard,  '85, 888. 
Engineers. 

CUIEr  OK   ENUINKEUe. 

Repor.B,  '80.  104;  '81,  140;  '82,  136;  '83,  140;  '84.  14.'>,  151,  163;  '85,  l:t6;  '86, 
132;  '87,  fS. 

Lieut.  Col.  W:  P.  Craighill,  1871-'84.     Beports.  '80,  643;  '81,  888;  '82,  858;  '83. 

6B2;'84,  903.  959. 
W.  F.  Siiiith,  U.  8.  Agent,  1884-'—,     Reports  '85,  8** ;  '86.  WM ;  '61,  B*A. 

N.  W.  Parsons.    Beport,  '87,  845. 
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Wicomico  RIVER,  niD.—Coiitmaed. 
Operation** 

History  of  operations,  *87,  845. 

IHTU-SO.  11,213  cubic  yards  material  dredged  from  channel,  '80,  643. 
IK^O-Ml.  15,721  cubic  yards  material  dredged  and  deposited  behind  dike,  'SI,  !>-'^. 
l^vSl-^d^,  454  cubic  yards  material  dredged,  *82,  H58. 
l.s<>-'8:i.  Ko  operations,  ^83,  682. 
lhS:i-'rt4.  4,000  cubic  yards  material  dredged,  '84.  905. 
)KM-'85.  20.327  cnbic  yards  material  dredged,  '85,  888. 

18^V8(>.  Dredging  continued  under  Ross  contract  to  completion  of  improveiiwiuT, 
•86.  869 ;  '87,  844. 
Private  auA  Corporate  UTorfcL. 

Dredging  done  by  the  citizens  of  Salisbury,  '84,  903. 
Projects.  t 

By  Lieut.  Col.  Craighill,  1871,  for  the  formation  of  a  chanpel  70  foot  wide  an<l7 
feet  deep  at  low  water  from  the  mouth  to  the  town  of  Salisbury,  part  of  ihr 
dikes  to  be  built  by  private  parties,  '71.  661,  663  j  '72,  6a5 ;  '75,  ii  70. 
In  1884  the  project  was  modified  to  give  increased  width  to  the  cUanzielB  and  n> 

straighten  them  at  bends,  '84.  959 ;  '87,  96. 
The  work  was  completed  in  1885  ^lnder  aggregate  appropriations  of  $50,000,  '87. 
844. 
Survey*. 

.    Examination  ordered  by  act  of  August  2, 1882.    Made,  1882,  under  direction  of  Lieor. 
Col.  Craighill.  '84,  959. 
River  worthy  of  improvement  but  work  not  a  public  necessity,  '84,  960. 


iriliLARIETTE   RIVER,    OREO.,    below  Portland.     (See  Colum 

BiA  KiVER,  Lower,  Oreg.) 


WlIiliAIflETTE  RIVER  (UPPER),  OREO.— Improvembnt  ok. 

(Continued  from  Vol.  I,  p.  691.) 
Appropriations. 

lW71-'79 $103,  .500 

1880 12,000,  '80,  2277. 

1881 15. 000, '81,  2555. 

1882 5, 000, '82, 2()58. 

1884 10, 000, '84. 2229. 

1886 10, 000, '86, 1941. 

Total 155,500 

1888 ,....      29,000,  act  of  August  11, 1888. 

Statement  of  appropriations,  '86,  1941 ;  '87,  2519. 
Commerce. 

Obstruction  to  navigation  from  bridge  at  Portland,  '81,  2653 ;  '82,  2656. 
List  of  vessels  on  the  Willamette  route,  '84,  2229. 
fj  out  r  ac  tft 
1881.  J.  Paqnet,  for  rock  removal,  at  $7.40  per  cnbic  yard,  '81,  2553,  2556. 

Enirtn^ers* 

Chief  of  Engineers. 

Reports, '80,  238 ;  '81,326;  «2,319;  '83,3*32;  '84,336;  '85,3C9;  '86,358;  W 

uol. 

Engineers  in  Charge. 

Maj.  G.  L.  Gillespie,  1878-'8I .    Reports,  '80,  2275 ;  '81,  2i53. 

Capr.  C.  F.  Powell,  1881-'84.    Reports,  '82,  i654  ;  '83,  2038 ;  '84,  2226. 

Mag.  W.  A.  Jones,- 1884-'— .    Reports,  '85,  2424  ;  '86,  1940 ;  '87,  2517,  2518. 
Assistant. 

R.  A.  Habersham.    Reports,  '80,  2278;  '81,  2556 ;  '82,  2659. 
Operations. 
History  of  operations  previous  to  1879,  '80,  2280. 

1879-80.  586  snags  removed,  700  linear  feet  temporary  wing-dams  built,  and  scrapinS 
on  six  bars,  '80,  2275,  2278,  2288. 


IrtHO-'BI.  l,Vil  auaga  roinoved,  600  linear  feet  wmg-dams  built,  scraping  ou  bare, 
and  4'J7  cublo  ysnltt  ruck  removed  liy  bla«tiug  on  Rock  lalaod  Eupida,  '81, 

I881-'*i,  524  enagB  removed;  scraping  on  bars,  '82,  '2655,  2659. 
IHWJ-'ai.  SJlItenHEsreniovud,  scraping  on  bare,  aud  bank  protection  placed, '83, 203S. 
13b:V''r^4.  4:)  auaga  nmiuved,  '84,  2226. 
18i:i4-'i^~>.  l,'S3-i  tinaga  rKiuovait,  '85,  242^'i. 

IH^t-'r^.  1,1^2  HUHgB  removed  auddOU  linear  feet  of  wiug-dainH  built,  '86,  l'J40. 
Ir^Hti-'riT.   lUO  linear  feet  ninK-damB  bnilt  and  4U  auagg  removed,  '87,  'it^lT. 
Physical  Chamclerlsiics. 
Slugusof  water  on  npper  river,  '80,  2279;  '81,2560. 
Description  of  bars,  'SO.  2-JOI. 
Tbrealencd  cut-olf  at  C'orvallis,  '87,  251 J. 


By  Muj.  Jnnes  fur  protection  of  rivet  bank  at  Corvallia  from  a  ont-off.    Bxtimated 
cost,  fl4,lX)0,  '87,  a.".19. 
Private  and  Corporate  Work. 

Works  of  the  Willamette  TraiisporiatioD  Company  at  Oregon  City,  '80,  2291. 
Projects. 

Tbe  projects  for  the  improveuient  of  the  Upper  Willamette  Elver,  between  Port- 
lauil  and  Corvuliin,  a  distance  uf  114  miles,  n-as  adopted  in  11^70,  and  consi!il.uil 
in  tbe  reiiiovul  of  snugs  anil  the  i  ni  prove  men  t  of  ibo  ebannol  at  rnpidR  by 
■craping,  removal  of  wreck,  bowlden,  and  gravel.andtlieconBtraotloiiof  vlnf;- 
dama,  '71,  905;  'ao.9S!«4.  From  1^1  to  lo77,  $71/,0l>  waa  apprmrlated, '7S. 
1329. 

Ill  IS71J  u  project  was  Bubmitteil  for  tbe  conatruction  of  cut-olf  and  wing-danu 
above  Corvallis,  the  const mctioo  of  a  uow  enag  l)uat,  and  Ili<>  inipi'uvenieLit.  nt 
the  rupidxat  Uiiwell'H  ftrul  Dove's  Kocks.     Ksliuial^d  cnnt,  $:^,000, '78,  1-129. 

In  1886  an  a^rgrcgate  of  $l.'>r>,r>U(>  li:iving  been  appropriated,  it  waa  eoliuiated 
tbat  f29,0U((  would  be  required  to  complete  the  project,  '86,  l'J41. 


VriLLAP&ll  BIVEM,  WASH. -Examination  op. 
Engineers. 

ClIIKP  OF  ENUI.NBBIeS. 

Koporf,  '85,  ;«i9. 

KNOINKKII   IK  CtlAKUK. 

Ca|>1.  C.  V.  I'owoll.    Ueport,  '85,  2420. 
PhysicHl  Churaclcristics. 

Uescriptiou  uf,  '85,  2420. 
F-;  :». 

Capt.  Powell,  le84,  cstinialeH  S1,5|IIJ 

similar  obatruetions,  bnt  docs  n 

neceaaity,  '85,  242'2. 

Ordered  by  act  of  Jnly  5,  1W4.     Made,  1884,  nndor  direction  of  Capt.  Powell,  '85, 
2420. 


WILMNIOTON  HABBOU,  CAL. - Impkovkmknt  or. 
(Continood  from  Vol.  I,  p.  59'J.) 
App  r  o  pr  iations. 

187l-'ra »487,000 

18^ 35,000,  '80,2233. 

1831 33,000.  '81,2469. 

lSa2 100,000,  '82.  2533, 

1884 50.000, '84,  2187. 

1886 7.^000, '86,  1940. 

Total 780,000 

1888.... 90,000,  aet  of  AdgnatU,  1888. 
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WILMINOTOIV  HARBOR,  CAI^.-^Contioaed. 

Contracts. 

IHHU.  J.  Haoket,  for  reef  and  sand  removal,  at  |3  and  50  cents  per  onbie  yard,  re- 
spectively, '81,  2469. 

1881.  Tilford  &  Terkelson  Brothers,  for  stone,  at  |2.50  per  ton,  '81,  24G9. 

ms^.  Pacific  Coast  and  Reclamation  Company,  for  reef  and  sand  removal,  ait  $2.49 
and  50  cents  per  cubic  yard,  respectively,  '83,  1967. 

1885.  £.  A.  Von  Schmidt,  for  stone,  at  $1.97  per  ton,  '85,  2336. 

1886.  A.  W.  Von  Schmidt,  for  dredging,  at  29^  cents  per  cubic  yard,  '87,  ^430. 
£.  A.  Von  Schmidt,  for  stone,  at  $2.23  per  ton,  '87,  2430. 

Engineers. 
Chikf  of  Engikbkrs. 
Reports,  '80,  234;  '81,  321;  '82,  315;  '83,  327;  '84,  331;  '85,358;  '86,  351: 
'87,  319. 
Enginebrs  in  Charge. 
Lieut.  Col.  G.  H.  Mendell,  1871-'86.    Reporte,  '80,  2232;  '81,  2465;  '82,  2531 ;  '83, 

1966;  '84,  2186;  '85,  2333;  '86,  1911. 
Maj.  W.  U.  H.  Benyanrd,  188&-'— .    Report,  '87, 2429. 
Assistants. 
A.  J.  Swift.    Report,  '83,  1967. 
A.  Boschke.    Report,  '84,  2187. 
W.  P.  Smith.    Report,  '85,  2336. 
Operations. 
1879-'80.  4,483  tons  stone  deposited  on  the  harbor  jetties,  '80.  2232. 
1880-'81.  13,242  cubic  yards  material  dredged  from  the  reef;  1,448  tons  stone  de- 
livered on  Jetties,  '81,  2466. 
1881-'82.  11,492  tons  stone  delivered  and  placed  on  lines  of  work ;  repairs  made  on 
970  linear  feet  of  inner  portion  of  timber  Jetty;   wreck  of  Adelaide  Cooper 
removed  from  channel,  '82,  2531,  2532. 
1B82>'83.  26,550  cubic  yards  hard  material  and  1,870  cubic  yards  sand  removed  firom 

reef;  1,313  cubic  yards  sand  dredged  upon  inner  bar,  '83, 1967,  1968. 
l883-'84.  11,851  cubic  yards  material  dredged  from  the  channel,  '84,  2186. 
18^4-'85.  5,284  tons  stone  delivered  and  placed  in  the  work,  '85,  2334. 
18b5-^86.  12,011  tons  stone  delivered  in  east  Jetty,  extending  same  280  feet,  '86,  1913. 
1886-'87.  No  operations,  '87,  2430. 
Projects. 
By  Lieut.  Col.  Mendell,  1871,  for  protection  of  harbor  and  channel  entrance  at  Wil- 
mington by  construction  of  6,700  linear  feet  of  timber  and  stone  breakwater. 
Estimated  cost,  $400,000,  '71,  947.    For  protection  of  work,  $30,000,  '74,  il,  370. 
For  completion,  $100,000,  '76,  ii,  617 ;  '80,  2232. 
By  Lieut.  Col.  Mendell,  1881,  for  an  increase  in  channel  depth  from  10  feet  to  15 
feet  at  low  water,  by  excavation  of  the  reef  to  a  width  of  400  feet,  extension  of 
Jetties  beyond  Dcadmau's  Island  in  the  bay  of  San  Pedro  to  a  depth  of  18  feet, 
excavation  of  sand  between  Jetties,  and  the  elevation  of  existing  works  to  2 
feet  above  high  water.    Estimated  cost,  $291,766,  '81, 2467 ;  '86, 1912.    Cause;} 
for  increased  cost,  '85,  2335,  2336;  '86,  1913. 
From  1871  to  1880,  inclusive,  $780,000  has  been  appropriated.    Estimated  ooat  of 
completion  of  project,  $175,000,  '86,  1914;  '87,  24:^0. 


WIIiRIIIVOTOfir  HARBOR,  DEL.— Impbovemxnt  of. 

(Continued  from  Vol.  I,  p.  594.) 
Appropriations. 

lW36-'79 $105,^56 

1880  10, 000, '80,  586. 

1881 50, 000, '81,  771. 

1882 50,000,  '82.  758. 

1884 25,000, '84,  826. 

1886 18, 750, '86,  858. 

Total 259,606 

1888 30,000,  act  of  August  11,  1888. 

Statement  of  appropriations,  '86,  857 ;  '87,  828. 
Contracts. 
,  1879.  T.  Cumings,  for  rock  removal,  at  $28.50  per  cubic  yard,  '80.  587. 


ISdO.  KaUoduI  Dredging  Company,  for  dredging,  at  34.^  oento  per  anbjo  ^aid,  "Slj 

1661.  J.  Heveling  A,  Son,  for  Jetty  oonslmction,  '82,  ?60.    Natioiutl  DcedgingCom- 
"  ' "  '    rareaudClK 


620.     I.  Nevflling  &  Son,  for  jetty  oonstructioo,  '83,  6M1. 
1884.  I.  Lnnt,  for  jetty  const  rue  lion,  '8$,  670.    American  Dredging  Conpan;,  for 

dredging,  at  17  cents  per  cnbio  yard,  '89,  S7l. 
J887.  Nutioual  Dretlging  Company,  for  dredgiDg,  at  1)1  cents  per  ctiblo  yud,  '87, 

Engineers. 

Chief  of  EiraiNBEfts. 

Reports, '80,  94,  98;  '81,  1S2;  '82,120;  '83,  120;  'St,  130;  '69,  127;  '86,  124; 
'87,  b7. 
Board  of  E^avsrBXRS. 

PorriveraadhorborimproTements.    Beports,'81Tra;  '83,76S.    (SmPbojxcts.) 
ENeiNEBJte  IK  CSAjaaK. 

Col.  J.  K.  Maoomb,  1877-'83.    Beporta, '80,  585 ;  '81,769,771;  '82,761. 
Capt.  W.  Lndlow,  1882-'83.    Eeport,  '82,  766,  758. 
Lient.  Col.  G.  Weitiel,  18e3-'84.     Keport,  "83,  BZO. 
MaJ,  W.  H.  Hener,  ie«4-'tffi.     Keport,  '84,  836. 

W.  ¥.  Stnitb,  U.  S,  Agent,  1385-'—.    Eeports,  '89,  869;  '86,  857;  '87,  837. 
AssiBTAN'ra. 

J.  H.  Dagor.     Report,  '83,  621. 
T.  Valentine.     Report,  '84,  826.. 
OperaUanH. 
loTi^dO.  70  cnbio  yards  rook  removed,  '80,  688. 

lS60-'8i.  35,630  oabic  yards  mad  dredKed,  completing  prqjeot  of  1871,  '81,  769. 
ISSl-'d'J.  38,290  cnbio  yards  material  dredged :  work  on  Jetty  begun,  '82,  757. 
186ii-'»3.  1,100  linear  feet  of  Jetty  completed;  120,(>r3  cubic  yaids  material  dredged, 

'83,  620. 
16d3-'84.  700  oabio  yotdE  stone  filling  placed  and  1,420  linear  feet  stone  pavement 

laid,  '84,  328. 
1884-'d5.  9,571  onbic  yards  material  dredged;  JettyTatsedfi>Tentii«lengtb,'85,970. 
]dei5-'86.  Sunken  crib  removed;  ligbt-liouse  wharrea  removed;  3,650  oDbio  yards 

material  dredged,  '86,  857.  < 

18Se-'d7.  166,787  cabic  yards  material  dredged  nnder  contract,  '87,  827. 
Projects. 
By  liient.  Cok  Knrtz,  1870,  for  Beauring  obannel  in  Christianna  Rivor,  from  100  to 
200  feet  wide  and  12  feet  deep  at  low  water,  by  dredging  and  blaoting.    Esti- 
mated cost,  S83,000,  '74,  ii,  137.    Increased  by  Col.  Haoomb,  ISTa,  to  983,000, 
'79,  441.     Completed  at  a  cost  of  (d;!,500,  '81,  769. 
By  Col.  J.  N. -Macomb,  1881.  for  constrnotion  of  Jetty  at  harbor  entnuoe,  dredging 
15-foot  channel  from  entrance  to  Palp  Works  and  t2-foot  channel  m>m  tbenoe 
to  Delaware  Railroad  Bridge.     Estimated  cost,  tl75,551,  '81,  770,  774,    In- 
creased, 1833,  by  Lient.  Col.  G.  Woitzel  to  1191,384,  for  a  obannel  150  feet  wide 
and  15  feet  deep  from  month  to  Delaware  Railroad  Bridge,  '83,  62S. 
Surveys. 
From  month  of  river  to  Delaware  Railroad  Bridge  ordered  by  act  of  March  3,  1879, 

'80,  98.     Uade,  18B0,  under  direction  of  Col.  Maoomb,  '81,  771. 
Haps. 
Detail  o{  north  Jetty,  '82,  767 ;  '87, 898. 


WII.ninGT01«,  M.  C.    (See  Cam  FkaS  Rnnrn.) 


iriLSON  HABBOB,  N.  T.— iHPSOVxmMT  or. 
(Continned  from  VoL  I,  p.  696.) 

Appropriations. 

1876-79 120,000 

1890 10.000, '80,  SS05. 

1443  BIT 36 
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WILSON  HABBOB,  V.  T.— ContfaveO. 

Appropriations— CoQtinaed. 

1881 10,000, '81,2431. 

1«82 10,000,  'Sa,  2442. 

18«« 10,000, -86, 1686. 

Total e0,000 

1838 5.000,  aot  of  AagQst  11,  1888. 

Contracts. 

1881.  W.  D.  Taylor,  for  iron,  '81,  2433.  W.  J.  Harris,  for  materials  and  lahor,  'SI, 
2433.  W.  £.  Uiugston,  for  materials  and  labor,  -*81,  2433.  W.  D.  Tsylor,  for 
iron,  'SI,  2433. 

1882.  A.  J.  Packard,  for  iron,  '83.  1940.    W.  J.  Harris,  for  pier  extension,  'BS,  194S. 
1886.  G.  Elias  Sc  Brother,  for  timber,  *87, 2366.    M.  S.  Voebnrgfa,  for  stone,  '87, 29B6. 

Engineers* 

Chibf  of  Enginrers. 
Reports,  '80,  230;  '81,  316;  '82,  310;  '83.318;  '84,322;  "85,346;  '86,341;  ^7, 

306. 

EVGINEBBfl  IN  CHARGB 

liout.  Col.  W.  McFarland,  1875-'83.    Reports,  '80,  2205 ;  '81,  2430 ;  ^82,  8437. 

Lient.  Col.  H.  M.  Robert,  1883-'85.    Reports,  '83,  939;  '84,  2133. 

Capt.  E.  Ma^uire,  1885-'  6.    Reports,  '85,  2268;  '86,  1885. 

Capt.  C.  F.  Palfrey,  1886.    '87,  2:^66. 

Capt.  F.  A.  Mahan,  188(5-'—.    Report,  '87,  2366. 

Operation^* 

1881-'82.  West  pier  extended  302  linear  feet  and  east  pier  213  feet,  '82,  »I37. 

ISd^-'SS.  90  linear  feet  of  pier- work  placed  in  extension  of  the  west  pier;  3,473 

cnbic  yards  material  dredged  from  channel,  '83,  193^). 
1883-'84.  West  pier  extended  :iO  feet  and  east  pier  120  feet,  '84, 2133,  2134. 
l<^84-'87.  No  operations,  '85,  2268;  '86,  1885;  '87,  2366. 

Projects. 

By  Maj.  Wilson,  1873,  for  extension  of  the  piers  to  12  feet  and  dredging  in  the  <Ajui- 
nel  between  the  piers,  so  as  to  give  a  channel  12  feet  deep.  Emimated  cost, 
$90,000.  '73,  392,  '75,  i,  58,  323;  '76,  ii,  575,  576. 

By  Lieut.  Col.  McFarland,  1877,  for  dredging,  increasing  the  estimated  cost  to 
1100,000,  '77,  975. 

From  1875  to  1886,  inclusive,  |60,000  had  been  appiopristed,  '87,  906. 


WUVMIBIOOSHISH  JL AHJB.    (See  Hissibsippi  Rivkb,  bbsxbvoibs  at  hkai>- 

WATEB8  OF,  FIBST  DIVISION.) 


UriNNIPESEOGEE  liAKE,  If.  H«    (See  Lakb  WnnaPUBOGSs,  V.  H.) 


WINTHBOP  HABBOB,  HAJM. 

Examination  ordered  by  act  of  Angost  5, 1886,  '87,  31.    [11,000  ftpptopriated  by 
actof  Angnstll,  1888.) 


WUVFAW  BATt  0.  C^^BcPBOvsmnr  or. 
Appropriatloiis. 

1886..:. 118,760,  ^87, 1079. 

1888 100, 000,  sot  of  Angost  11, 1868. 

Commeree* 

Ptesent  and  prospectiye^  '85, 1154 ;  '87, 1060. 


B^cn^ -81, 16B;  -82,  104;  '8S,  177;  '87,136. 
EMaierHBRS  a  Chaboc 
Cftpt.  J.  Meronr,  18H1-'S5.     Beport,  '82,  1138. 
Capt.  W.  H.  Bizb<r,  ie8&-'— .    Report*,  '8S,  IIM ;  '87, 1078. 


Id  1881  Capt.  Heroar  oonaidered  tbftt  by  •  oonoentnttion  of  tbe  tid*l  onmnta  apoa 
the  bftr  br  meaiu  of  two  mbmerced  Jettiea  *  ohanoel  from  IS  to  15  fe«t  iwep 
BDdl.SOOfeetwidaooiildbeobtMoedoTM'tbebM.    E*tte«t«d oort, f l.SOO.OOll 
■82, 11S3;  '89,  1159. 
Pr«Jc«t«. 

By  C*pt.  Bixb;,  1B8G,  to  aeoim  a  penmomit'cbMinel  of  entnwoe  oref  tbe  b>i  fron 
1&  to  80  feet  deep  at  nkoan  low  water  by  tbe  oonstniation  of  two  ooDTetviaif 
lines  of  Jettiea.    SaMmated  oart,tS,500,000,  "SS,  1164;  '87,1078. 

Examination  ordered  by  act  of  March  3, 1S8I.    Made,  1681,  ondai  diieetiott  of  Capt. 

J.  Herenr,  '82,  1133. 
Of  entranoe  ordered  by  aet  of  Jnly  6, 1684.    Hade,  188^  a&dai  dinotion  of  Owt.  ' 

Bixby,  VS.  1157. 
Haps. 


Wisconsin  AND   FOX   BITBBS.    <8ee  Vox.  aits  Wuooimx  ihtkbs.) 


WITHLACOOCHES   BITEB,  FLA^lHPKTnairr  of. 

A»»r*prl«tlOB«. 

KBt |7,fi00,'81,  1198. 

1884 a,  000, '84,  1196. 

1886 3, 000, '88^1166. 

1888 6,000,«ot  of  Aognat  11,1888. 

C«miaerce. 
Statement  of  conunerea  to  be  affected  by  Improvauent,  "85, 1379 ;  '87, 1249. 


1887.  C.  8.  Baker,  for  remoral  of  obitnieUont,  '87,  I3G0. 

Cbikf  of  EiraiMzaBa. 
Beporta,'8C^  140;>81,ie&;   '82,181;  ■83,193:  '84,201;  '85,198; 
'87, 160. 
Enqinkebs  ut  Chabge. 
"  "    \.  X.  Dami   " 
;  '84, 1194. 

elL  ISffi.     H«n_._  , 

tepoita,  '86, 115&;  '87, 1248. 


Mai.  A.  X.  DamreU,  ie79-'a6.    Beporti,  '80,  1110;   '81,  1197;  '82,  I27&;  >83j 

1001;  '84, 1194. 
Capt.  W.  T.  Boaaell,  1685.    B«port,  "SS,  1377. 
Lieut.  W.M.  Black,  1886-'— .    Bepoil     —  "■ 
AMWiarr. 
Hi^.  J.  L.  Heiga.    Bsport, '80^  1111. 
OperaUoas. 
I881-'es.  648  snage,  99  treea,  and  SOO  onblo  yafd<  of  rook  remored  from  4  mllea  of 

river,  -82,  1275. 
1882^83.  BemoTalof  anafca,  logs,  and  tfmllarolMtaiotlouBOODtinaed,  '83, 1002. 
1883-'84.  No  opentiona.  %4,  m4. 

1884-'85.  497  cnble  Tarda  reek  sad  96  leganfaered  tl*wi  tbo  river,  and  23  yards  rip- 
rap dam  bnilt,  ^,  1277. 
1885-W.  No  operatioiu,  '88,  1156. 

1886-'e7.  R«i»val  of  oMraettooe  between  Pemberton'e  and  Han'  ferries,  '87, 1248.- 
Phrrtcal  Charactertotlct. 
UeaBarements  of  ditcharfte,  '80,  1113. 
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Projects. 

By  Mai.  Damrell,  1880,  for  improvement  of  the  riyer  from  its  month  to  Hftys*  ferrr, 
ft  distance  of  100  miles,  hy  remoYsl  of  snags,  overhanginK  trees,  and  loose  lockV. 
and  ontting  through  shoals  and  a  bar  at  month.    Bstimated  oosk  fSS^BTA.  '80, 

nil. 

Smrreys. 

Oidered  by  aet  of  Marah  3«  1879.  Made,  1880,  under  direction  of  Oapi.  Danuell, 
■80, 1110. 


WOEiF   IjAKE*  I ND.— Examination  of. 
(Continued  ftom  Vol.  I,  p.  597.) 

Chom  of  Enoinbxbs. 

Report,  '85,  314. 
Enoinsbr  in  Charob. 
Mai.  W.  H.  H.  Benyaurd.    Report,  '85,  2066. 
PhTsieal  Characteristics* 
Described,  "35,  2056. 

Piaas. 

In  1884  MiO'  Benyaurd  did  not  consider  the  locality  as  worthy  of  imp] 

•85,  2067. 

8anreTS« 

Bzammation  ordered  by  act  of  July  5, 1884.    Made,  1884,  under  direction  of  M^. 
W.  H.  H.  Benyaurd,  ^85, 9066. 


WOJLF   I.AKB   OUTIiBT,  IND.— BaBunvKT  of. 

(Ointinued  from  Vol.  I,  p.  607.) 

Ea^iaeers. 

Chikf  of  Enginbbrs. 

RepcMTt,  '80,  212. 
Enginber  in  Charob. 
Mi^.  G.  J.  Lydecker,  1879.    Report,  '8Q,  1099. 
Piaas. 
By  Mi^.  Lydecker,  1880,  for  improvement  of  Wolf  Lake  Outlet  into  Lake  Michigan 
by  excayation  of  a  oliannel  from  tlie  shore  to  deep  water  in  the  latter  and  con- 
struction of  piers  for  the  protection  of  the  channel.    Estimated  cost,  fbr  fir«t 
plan,  $156, 000 ;  for  modification  of  same,  $102,000.    Mai.  Lydecker  prefers  the 
second  plan,  but  states  that  there  is  no  occasion  fbr  a  narbor  of  Mfngo  ftt  this 
place  and  that  commerce  does  not  warrant  the  improvement,  ^80, 2000. 
Sarreys. 
Resurvey  of  outlet  to  Wolf  Lake  ordered  ]by  act  of  March  3, 1879.    Made,  1880, 

under  direction  of  MiJ.  Lydecker,  '80, 1999. 
Maps. 
'80,  2000. 


WOI^F  RITEB,  WI8.~8UBVXT  of. 

(Continued  from  Vol.  I,  p.  697.) 

CoBiaierce. 

Commerce  prospective  upon  improvement,  '80,  1961, 1962, 
Kayiaeers. 
Chibf  of  Enoinxbbs. 
Report,  '80,  210. 


Ehodckkk  in  Cbabgk. 
lU].  D.  C.  Honston.    Bc^ort,  'W  1978. 

AsaiBTAMT, 

J.  PiMpotit.    Hepart,  "SO,  Vm. 
PlBMO. 

By  M^.  Hoiulon,  1BT9,  for  improvement  of  the  river  tWnn  Samplo'i  Bridge  to  Sli»- 

wKno  by  exe»TBtioii  of  k  duumel  BO  Ibet  wide  end  31  feet  deep  ftt  lew  w«ter. 

Estimated  MMt,  943,500  ;iiogTe«t  demand  for  the  improvement,  fK),  1978,1981. 

UmwwKjB. 

Ordered  hyHt  of  ICamh  3, 18^.    VaOa,  1879,  tmder  diieeticoi  of  UaJ.  Hooaton, 


WOODBBIDOE  CBEEK,  M.  J.-Impsotkmuit  of. 
(Continned  from  Vol.  I,  p.  596.) 

A»Br*»itotlwu. 

lew Kooo 

1880 &,0O0,  ■8(^646. 

1881 6,000, -Bl,  709. 

1888 6,000,  ■82,700. 

ToUl lfl,000 

C*HiKeree. 

Tbe  oreek  an  ontlet  for  piodnets  of  fli«-el»y  works,  '63,  TOO. 

1880.  E.  BnilDard,  for  dredging,  at  68  eents  pec  onbie  yard,  '81,  709. 

1881.  J.  Van  Fatten,  for  dndging,  at  66  cents  per  eablo  yard,  '81,  710. 

less.  G.Brainard  and  T.  H.  Benton,  foi  dredging,  at  66  eeote  per  enble  yard, 
■83,683. 
Engineers. 
Caax  or  Enginxkbs. 

Beporto,  '80, 88 ;  Vl,  111;  'SZ,  IIS;  '83, 109;  '84,  U6;  *B8, 107;  '86, 109;  '87,71. 
Emgikbkr  in  Cbabob. 
Lleat.  Col.  N.  Miohler,  1880-'e3.    Reporta,  '80, 646:  '81,  708. 
--'■-"  ■     ■ —  '86.    Eeporte,  ■83,  6W;  V3,  B8i;  "84,  749; 


Lieut.  Col.  G.  L.  OiBespie,  ISSS-'f 
'85,  754. 

Lteut.  Col.  W.  HoFarUnd,  1886-'86.    Benort,  -Se,  781. 
Lieut  O.  MoC.  Derby,  ltm->—.    Bep<wt,  '87,  770. 


OneratloBs. 


l87V''H0.  Cut  80  feet  wide  and  9  fbet  deep  dcedsed  Quongh  ahoal  above  Valentine's 

Dock,  '80,  546. 

1880^1.  12,554  enbie  yud«  material  dredged  from  Uie  eieek,  '81, 709. 
ISdl-'SS.  7,334  cubic  yard*  material  dredged  from  the  oreek,  '82, 700. 
18aa-'83.  6,880  oQbio  yards  material  dredged  from  the  creek,  '83,  688. 
1883-'87.  No  operations, '84,  750;  '85,7K>;  '86,782;  '87,770. 
Prwitects. 
By  Col.  Hnoomb,  1879.  to  widen  slxeam  near  Salamander  Doek,  dredging  tbningh 


f  xjui,  jiuHiomu,  loia,  w  niaon  Buvam  near  ctaiamaDaer  lkkik,  oieagiuE  uunuga 
flkoal  near  Valentine's  Dock,  and  eonstmcting  a  pile  revetment  fbr  ttu  purpose 
of  BtiaigbteniDg  the  banks  In  that  vicinity  to  proonre  a  uniform  depth  of  IS 
feet  at  mean  high  watM,  width  of  ehannel  to  be  80  fbet  from  month  to  8ala- 
manderDook.  Eatlmatedooat,  913.800, '79,67,478,479,480; '86,781.  Estimate 
revised  in  1884  to  939,000,  '84, 750 ;  V6,  782 ;  '87,  770. 


WOODBintT  CBEEK  N.  jr.— iHPBOTXKEirr  or. 

ApproniiaUMb 

It>82 16,000, '83,641. 
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KnipiBcen— Continaed. 

EHQIMXBBS  IN  CbaBOB. 

Lieat.  Col.  O.  WeitMl,  1883-'84.    Rapmij  >M,  64L 

im.  W.  H.  HeiMr,  ledi-tfi.    B«port,  84,  838. 

LittukCol.  H.M.Bobert,188&-*-.    Sepoiti, 'SS^  8M;  W^dlS;  «V,eoa 

AflMSTAMTB. 
Sk  A*  CHtMliK.    mtfoftf  "SSi 
A.Stkr]s.    Itepwty 'M,  838. 


^pamtiona  AOipeiided  until  ATftilaMe  flmda  will  pcnnit  of  tlie  finmatkm  of 
pooed  diamiel  in  a  single  maon,  VT,  800. 

Prvttocis. 

ByXiont.  Col.  Weitsel,  1883,  for  iuipmfomont  of  Uie  ereek  hv  taceaTfttion o€  Acliaii- 
Dol  of  Davi|(able  width  and 8 feet  depth  at  high  atago  of  water^from tin  Dda- 
wai«  River  to  Broad  Street  Bridge,  in  the  town  of  woodbnry.  KrtiiB>tad  ooeL 
$15,000,  'BS,  612. 

Made,  1683,  under  direction  of  Lieut.  Col.  6.  Weitul,  *83k  641. 


WOOD  ISEJklVD  HARBOB«  ME.— Examduixon  or. 


Choef  or  EHOimsas. 

Beporr,  '85,  60. 
Enouibbr  ur  Cbabos. 

Col.  C.  B.  Blunt.    Bepact,  *8a^  480. 


Beaeription  of  harbor,  '85,  409. 


Bj  Col.  Blunt,  ld6&,  fax  flonnatloa  of  harbor  of  rafbgaby  oooiAmetion  of  hiealnwier. 
EatimAted  eoat,  $547,000,  'BS,  480. 

Ofdarodbj  act  of  July  5,1864.    Made,  1866^  under  diiaetion  of  CoL  Blunt, '85,489. 


WOOD  mTEB,  OBfiO. 

ViTaminntiott  ofdwed  by  net  of  Augoat  5»  1886,  *8T,  330. 


WOOD'S  HOEiIi  HABBOB,  BA88^-lMHi0VMimMT  or. 

(Gontinned  temYol.  i;p.  688.) 


A»proprlatl0«s» 

1^^-79 


117,500 

1882 58, 000, '8a,  560. 

1884 25,000,  •84^600. 

1886 14,500,  "86; -508. 

Total 109,000 

C#BiHieree« 

Importanoe  of  impnnrement  to,  "80^  390. 


1879.  O.  W.  Tawnaend,  lot  removal  of  bowlders,  at  |7  per  onbio  yard,  '80.  368.     J. 

MoDennott,  Tor  dredKtng,  at  341  ceata  per  cubic  ;ard,  '80,  ^168. 
laas.  Q.  W.  Townnnd,  &r  rook  remoTal,  ftt  fb  per  cable  yard,  '83,  473.     I.  A.  Syl- 

TMtor,  tor  dradging,  bowlder  removal,  riprap,  and  retainiag  aad  pier  wall  cod- 

atraotioD,  '84,  638. 
1686.  W.  H.  Uollborp  A.  Co.,  tor  wharf  oonatraotioD,  '87,  r>39.     C.  E,  Davis,  for 

took  reimiTal,  '87,  539. 
ISet.  Frank  FidgMinDredKlng  Company,  for  dredging,  atfl. 10 per  oobioyMd,  '87. 

630.    e.  W.Townauid.IiM'rookreinoval, '87,&10. 

Chief  or  ExoniKuts. 
BeporM.'SO,  73;  '81,  79 ;  «a,  79 ;  '83,  74 ;  '84,  Bl ;  '85,  69 ;  '88,  W ;  '87,33. 

EMOtltUBS  IM  CBAaOB. 

Lient.  Col.  Q.  K.  Warren,  ie73-'83.    Reparte,  '80,  367;  '81,  545 ;  '82,  549. 

Lleat.  Col.  Q.  H.  Elliot,  ie83-'87.     RaporU,  '83,  47S;  '84,  597;  '85,  560;  'B6, 
601. 

H^.  W.  K.  Livermore,  1887  - '— .    Beport,  '87, 537. 
Abbibtaiit. 

J.  P.  Cotton.    Baport,  '81,  546. 


187^^80.  16,134  oobic  yorda  material  dredged  from  tha  ohannel  at  Little  Harbor; 

1,001  enbio  yarda  rock  uid  bowldaxa  ramoved  from  Wood's  Holl  Stcaila,  '80, 

389,370. 
1880-'81.  71  enbio  yards  bowlders  removed  from  the  chauDSl,  '81,  545. 
1881-'82.  No  operations,  '82,  549. 

llffiS-'eS.  Bowlders  removed  frtim  site  of  proposed  pier  and  wharves,  '83,  473. 
lB83-'84.  6,613  enbio  yards  material  dredged  tn  excavation  for  foundation ;  163  tons 

iMwldeTs  removed ;  :l,440  tons  granite  masonry  and  riprap  laid  in  pier  and  le- 

Uininx  walls,  '84,  599. 
18&l-'85.  Hasonry  walla  of  plet^basfn  oompleted ;  Interior  of  pier-baslu  and  berths 

for  veaaela  at  wharvea  dre^^red  to  15  and  18  net,  aad  coaf,  west,  and  the  cross 

wharves  oompleted,  '85.  5^. 
1885-'86.  No  operatione,  '86,  691. 
1886-'87.  Conatniation  uf  east  and  south  wharves  In  progress;  removal  of  rooka 

from  the  strait,  '87,  537. 
Phrslcal  CkanacterlMic*. 
Description,  '80,  367. 
Tidal  onrrenU,  '80,  370. 

Importance  of  proposed  pier  and  bMakwater  oonstmotion  to  United  States  fish- 
eries, '82,  659. 
Plau. 
By  H^.  Warren,  1873,  for  Improvement  of  harbor  by  eioaration  of  a  ohunnel  800 

feet  wide  with  a  central  depth  of  18  feet  at  mean  low  water.    Estimated  cost, 

$446,000,  '80,  370;  '81,  550. 
Projects. 
The  appropriation  of  fl6,000  made  in  1R79  waa  ezpendod  in  dredging  and  removing 

bowldera  from  the  eotranco  to  the  harbor,  *80, 3G9:  '81,  545. 
The  project  of  1881  proposed  the  oonatmetlon  of  retaining  walls  on  ahore  a  fanllnw 

pier  and  wharves  (or  the  nseof  ths  Fish  Commission  and  other  branchea  of  the 

pnhlio  aervloe,and  nutovalof  loeks  from  the  atraita.    Estimated  cost,  $58,7^, 

^82,  6fi0,  551;  '84,606. 
In  1884  the  pHt)eot  was  modified  by  dredging  in  the  roar  of  the  ooal  wliarf,  '87, 

538. 
Sarrej*. 
For  pier  and  breakwater  in  "Qreat  Harbor"  Wood's  Holl,  '82,  650. 
UAPa. 
'80,  306:  '81,  598;  '84,  598. 
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WRECKS— RsMOTAL  ov. 


Abbreyiatioiia:  Bg.,brig;  Bk.,  bftrk;  Bi^., barge;  C.  b.yOana1-boftt;  So., 
■chooner;  SL,  sloop;  Sp.,  ship;  8.  s.,  staamship;  8tr.,  steamer, 


Looslity. 


Bsjoa  TmIm,  La 

llesttllBrt  Harbor,  H.  0 . . . 
Brlgutlae  Shoro,  N.  J ... 
BrtMHlkilB  BiT«r,  Del .... 

OHMObarlM,  ▼• 

Cape  Cod,  Mass 

Capo  Fasr  Birw.  &  O.... 

ChsrloToIx  Haibor,  Mkh 

ChMspaskeBsy 

Chiaootesfnw  Bay 

Conneeticat  BiTW 

Delaware  Bay 


Delawaie  BiTar 

Detcoii  BiTer,  Hloh 

I^rport  Harbor,  Ohio  • . . . 

Hndaon  Biver 

Little  Egir  Harbor,  N.  J... 
Lynn  Haven  Harbor- . .  • . . 
itf  anrice  Biver,  K.  J 

Hobile  Biver,  Ala 

Kaaaemond  Birer,  Ya  .  ... 
Karragaaaeti  Bay,  B.  I. ... 
Hew  HaTen  Harbor,  Goaa 

NewOrleaaa 

Hew  York  Harbor 

PaiaUoo  BtTor,  K.  G 

Pass  MariaDoe,  Ifiia 

PatapMo  Biyer,  If  d 

St  John's  Blver,  Fla 

San  Fraaoiaoo,  Harbor.... 

San  Joaqain  Biver,  Cal . . . 
Souppomonff  Biver,  N.  C . 
Sheboyjcan  Harbor,  Mich . 
Tampa  Harbor,  Fla 


BeaeriplloB. 


5  Str.  J.  M.  Chambera 

{Str.Maria  A 

Str.  Wave 

Str.  Caaaaadra 

Str.  J.  T.  Van  Dora  .. 

(8ob.lfaHa 

i  Sch.  Elizabeth 

6  a.  Perkiomea ...... 

Bg.Clio 

Str.  North  Heath... 

ih.  J.  B.  PAraona . . . 

Cl»raS 

Cascatella 

Sch.01epbank 

Brjr. 


Oh  ■ 


{ 


Bk.Wolverton 

C  SI.  6.  C.  Bloomer 

i  Sch.  R.  H.  Daly 

fSch.  Addle  Waltoa  .. 

—  RH.IroDa 

—  B.  B.  Wheaton  .... 

—  Helen  Poinmell ... 
•-*  Jeaaie  WiUon 

—  J.  B.  Anatin 

—  M.  A.  McOahaa  ... 
~K.E  South 

—  W.G.  Dearboni... 

Sp.  Adolphna 

Sch.  Eureka 

SL,  Ann 

C.b.T.CarToU 

Sch.  J.  E.  Hurst 

—  J.  &  Detwiler 

S  Sob.  Sweetheart 
Sob.  Lake  Haron  .... 
Str.  Nile  

Sch.J.J.Hin 

C.b. 

Sp.Parkfleld 

Scb.  Anthea  Godfrey  . 
Sob.  Trade  Wind 

Eg.  New  York 

Bg.  Uncle  Sam 

8ti-.  Gertrude 

Sch.  Tarry  Not. 

(Soh  Mott  Haven 

{  Sch..  WlUie  DeWolf. 

Sch.  June 

(  S.  a.  Gresham 

^&s.Ail8a 

(  S.  a.  General  Grant.. 

Bk.  Samaraag 

Str.  Nankin 

Brg.  Albemarle  ...  . . 

Str.  Concord 

Bk. 


! 


SI.  Mary  Jane... 
Str.  Maple  Loaf 
S.  a  Bacambia  . . 


Brg.  

Sch.  Lawrence . 

Sch.  Petrel 

Str.  IHototor . . 


*86,  226,  1428;  'S7.  188. 

'87.  188,  1302. 

'87.  139.  108& 

'82,  IM,  708;  '83,130,680. 

'87.  06.  847. 

'86,  150,  97a 

'86,  150.  070. 

'86,  80,  618. 


} 


'86,  17S,  1060;  '87,  180,  10081 

'84.  aOO,  100& 

*83.  148,  725;  '84,048. 

*83,  148,  725 ;  '84,  048. 

'86, 185.  878;  '87,  101,  878,  878. 

'86.  187,  800. 

'83,  148;  725;  '84,  151,  048L 

'87,  55,  637. 


^'80,607;  *81,822;  '82,787. 


'87,85,813. 

'87, 813. 

'86,848. 

'86.848. 

'82,126.708;  '83,860. 

'84,188,850;  '85,856. 


\ 


'82,208^2875;  '83;1880L 


'86.330.1876. 
'83, 100. 550. 
'84,138.850;  '85^  858k 
'86,150,070. 
'83,180,660. 


'84.206,1217. 

'86,150,070. 
'86,  80,  618L . 
'85,  05,  700. 

'86.  225,  1427;  ^  1280. 


! 


'81,  115.  220. 

'82,  116;  '83.  600;  '84,  782;  'SS,  787. 

'86.  150.  070. 

'87.  123,  000. 

'82,  103,  1388;  '83.  U80. 

'87,  101.  870. 

'83,  180,  055. 

'82.  2636 :  '83, 1902 ;  '84. 2202;  '85. 2839: 

'86.  1015;  '87,  2426. 
*66,  360.  2330. 
'86,  164,  1044 ;  *86,  070. 
'84.  284.  1860. 
'86,  1270;  '86,  1157;  '87,  1SS6L 


BIVERS   AKD^  HARBORS.  569 

TADiUN  RITJBRv  N.  G«— Iufboybmbnt  of. 

(Continaed  from  Vol.  I,  p.  609.) 
ApproiMriatioiis. 

1879 120,000 

1880 20, 000, 'SO,  791. 

1881 12,000  '81, 1027. 

1882 25, 000, '82,  1103. 

1886 10,000, '86,  968. 

Total 87,000 

1888 10,000,  act  of  August  11, 1888. 

Engineers. 

Chief  of  Enginbbrs. 

Reports, '80, 117;  '81, 165;  '82, 161;  '83, 168;  '84,173;  '85, 162;  '86, 157;  '87, 
133,  139. 
Enoinbbrs  IK  Chabgb. 

8.  T.  Abert,  U.  S.  Agent,  1878-'81.    Report,  '80, 790. 

Capt.  J.  Mercur,  1881-^84.    Reports,  '81, 1025;  ^82,  1102;  '83,  864. 

Gapt.  F.  A.  Hinman,  1884-'86.    Reports,  '84,  1045;  '85, 1042;  '86,  967. 

Capt.  W.  H.  Bixby,  1886-'—.    Report,  '87. 1061. 

W.  H.  James.    Reports,  '81, 1027;  '82, 1103 ;  '83,  864 ;  '84, 1045. 
E.  D.  Thompson.    Report,  '87, 1063. 
Operations. 

1880-'81.  616  cubic  yards  solid  rook,  150  cubic  yards  bowlders,  and  55  trees,  logs, 
and  snaes  remoYcd  from  the  river,  '81, 1026. 

1681-'82.  4,w8  cubic  yards  rock  blasted  and  removed;  1,907  linear  feet  of  wing- 
dams  and  training- walls  built ;  125  cubic  yards  timbet  and  brush  put  in  dams 
at  Clinton  and  Swicegood  shoals,  '82, 1105. 

1882-'83.  60  cubic  yards  sand  and  gravel  dredged:  1,163  cubic  yards  rock  blasted 
and  removed ;  226  linear  feet  wing  walls  and  jetties  built,  '83,  865. 

1883-'84.  1,136  cubic  yards  rock  blasted  and  removed;  368  linear  feet  wing-dams 
built,  84,*1,045. 

1684-'85.  !;^,138  linear  feet  wing-dams  and  train incr-walls  bnUt  '85. 1043. 

1885-'86.  416  linear  feet  of  vnng-dam  and  125  linear  feet  of  training-wall  built ; 
also  150  linear  feet  of  training-wall  and  498  linear  feet  of  wing-dam  previously 
built  raised  and  strengthened,  '86,  967. 

1886-'87.  358  linear  feet  of  wing-dams  built  and  227  cubic  yards  rock  removed 
from  channel,  '87,  1062. 
Projects. 

By  S.  T.  Abort.  1879,  for  improvement  of  the  river  from  Salisbury  to  the  foot  of 
Bean  8hoais,  a  distance  of  64^  miles,  by  dredging  and  rock  excavation,  to  per- 
mit of  a  steam-boat  navigation  of  2^  to  3  feet  low-water  draught.  Estimated 
cost,  $81,671,  '79,  87,  647,  648 ;  '83,  864.  From  1879  to  1886,  inclusive,  $87,000 
was  appropriated. 

In  1887  it  was  considered  that  the  final  cost  of  the  improvement  would  be  $400,000, 
'87.  133, 1063. 
Snrrejrs. 

Examination  from  State  line  to  the  Narrows  ordered  by  act  of  August  5, 1886,  '87, 
139. 

Maps. 
'83,  864. 


TAI^I^ABUSHA  RITER9  ISISS.— Improybmbst  of. 

(Continued  from  Vol.  I,  p.  600.) 
Appropriations. 

1881 $3, 500, '81, 1414. 

1882 3,500, '82, 1555. 

1884 2,000, '84,1337. 

1886 2, 000, '86, 1363. 

Total 11,000 

Commerce. 

Cotton  production,  '83|  11i53. 
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Eaviaeers. 

Chief  of  £nginker8. 
B6port0»'8O,158;  '81,210;  '82,307;  '83»216;  '84»SS5,896;  '89,9«0^;  W^895;  'BT, 
199. 
Enoinkbss  in  ClIARaB. 
Mm.  W.  H.  H.  Benyanrd,  1879-^83.    Riiporto,  *B0, 1318 :  Vl,  1414 ;  '82, 1864. 
Mai.  A.  M.  Miller,  1883-^86.    Beporto,  '83.  lldS  r  "9%,  1337, 1349; 
Capt.  £.  Bergland,  1885-^87.    Reports,  '85, 1&19 ;  '88, 1368. 
Capt.  J.  H.  Willaxd,  1887-'—.    Report,  '87,  UTd. 
Amibtants. 
N.M.Rees.    Report, '80, 1349. 
N.  8.  Day  is.    Reports,  '84, 1342 ;  '85, 15M. 
Operatioiis. 
I881-W.  540  logs  and  snags  remoTod  and  694  trees  desferojtBd, '82, 1964, 
1882-^83.  3,966  trees,  logs,  and  snags  removed,  '83, 1163. 
1683-'84.  Kg  operations,  '84, 1337. 

18d4-'85.  2,557  trees  oat  and  girdled  and  4,299  snags  and  logVTemoTBd,  95, 1550. 
1885-'d6.  No  operations,  '86, 1368. 

1886-^7.  )l,329  snags,  logs,  and  stamps  remored  and  13,426  tnes  eat,  '87, 1474» 
Pkysical  Glianftcterisfies. 

DescripUon  of,  '80,  1348, 1349. 
Plaas. 
In  1883  MaJ.  Miller  did  not  consider  that  part  of  tke  rirer  aboT«  Grenada  aa  wokOkj 
of  improyement,  '84, 1342. 

Projects. 

By  Mi^.  Benyaard^879,  for  improYeinent  of  the  river  ftom  Granada  to  Ha  novtii, 
a  distance  of  63  miles,  by  removal  of  snags,  sunken  logs,  leaning  timbar,  #fee. 
Estimated  cost^  t7,000,  '80, 1350;  '87, 14r3. 

Additional  ezpenditoies  reqnired  to  maintain  improvement,  97, 1473. 


Examination  ordered  by  act  of  Maroh  3, 1879.    Ifade,  1879,  nnder  dixeotion  of  ICi^. 

Benyanrd,  '80, 1348. 
Examination  of  river  above  Grenada  ordered  by  act  of  Angnst  2, 1882.    Made,  1883, 

nnder  direction  of  Mi^.  Miller.    Improvement  not  eonaiderad  a  necenity,  94, 

1342. 


TAHEHIUL  RITER,  OREO.    (See  Willamstts  Rivxb,  UFnu.) 


TABIKTON,  DAK.-SURYBT  ax. 
(See  MI880UBI  River  between  Sioux  Gitt  and  Fort  Bsmtoh;) 


TA41UI1VA  BATf  OREO.— iMPRovBMEirr  of  sMTRAirGB  to. 
Approprtati8B8« 

1880 $40, 000, '80,  241. 

1881 10,000,  '81.  2593. 

1882 60, 000, '82,  2680. 

1884 50, 000, '84,  2266. 

1886 75, 000, '86^  2002. 

Total 235,000 

1888 150,000,  act  of  Angnat  11, 1888. 

Commerce. 

Reenlts  prospective  npon  improvement,  '84, 2269. 
Contracta. 

1887.  R.  Ingram,  for  Jetty  stone,  at  62  cents  per  ton,  ^89^  2416. 
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TA^IVUf  A  BAT,  0BB«.-<foiitiaaed. 

Cbisf  of  Eitginkbbs. 

Beport0,'8O,241;  '81,329;  ^82,322;  '83,335;  '84.338;  '85,365;  '86,362;  '87,326. 
Enoinssbs  m  Gbabob. 

lii^.  a  L.  GUlespie,  1880-^.    Beport»  ^81,  2589. 

GftPt.  C.  F.  Powell  186»-^— .    Beporto,  '82,  8679 ;  '83, 2062 ;  '84,  2265 ;  '89, 2393 ; 
'86,1998; '87,2465,3467. 
Assistant. 

J.  S.  Polhemiui.    Reports,  '81, 2593 ;  '82, 2681 ;  '83, 2664 ;  '84, 2267 ;  '88, 2395. 
OjBcralioiis* 
History  of  the  improyement,  '81,  2595. 
1880-^81.  PreparatioiiB  for  work  and  colleotlon  of  materials;  2,500  linear  feet  of 

'  tramway  built ;  one  orib  witli  mattreas  foundation  snnlc ;  '81,  2592. 
1881~'82.  90  linear  feet  of  wharf  built  of  orib-work  and  piling ;  also  hoisting  en- 

fine  and  derrick  placed  in  position :  550  linear  feet  of  jetty  (brush  and  stone) 
nUt:'82,»829. 
1882-^83.  f'onndation  Jetty  mat  advanoed  1,430  feet  and  the  same  ballasted  and  rip- 
rapped  with  6,600  cubic  yards  stone,  '83, 2063. 
1883-^.  Jetty  extended  162  leet,  oonsumiag  9J35SI  cubic  yards  stone  and  650  cords 

of  brush,  %4, 2265. 
1884-^85.  Land  sap  of  375  feet  dosed  by  jetty  oonstmction ;  tramway  rebuilt ;  ex- 
tensive rep^rs  to  plant,  '85,  2394. 
1885-^.  Ko  operations,  '86, 1998. 

1886-^87.  Ghserations  resumed  in  construction  of  jetty,  '87, 2465. 
Fhyaieal  Characteristics. 
Desoription  of  bay  and  its  tidal  volume,  '86,  2000 ;  '87,  2468. 


By  Capt.  Powell,  1886,  for  final  ballastine  of  present  ietty  and  shore  protection ; 
present  Jetty  extoision  1,000  feet,  half-tide  north  Jetty  1,800  feet,  and  further 
extension  of  north  and  south  jetties  1,200  and  700  &et,  respectively.  Esti- 
mated cost,  1543,970,  '86,  2001. 

Private  anA  €0r|»orate  WorlK. 

Funds  donated  by  citisens  of  Willamette  Valley  for  use  on  the  Taquina  improve- 
ment, .'82, 2679. 
Projects. 

By  MiJ.  QiUespie.  1880.  for  oonstmction  of  a  hi|{h-tide  brush  mattress  and  stone 
Jetty,  about  4,000  feet  long,  on  the  south  side  of  the  entrance  to  Taquina  Bay, 
to  close  a  rock-obstructed  channel^  and  to  provide  a  central  free  channel  of 
increased  depth.  Depth  to  be  obtained  was  placed,  in  1881  at  17  fset,  and  sub- 
sequently raised  to  19  feet  at  mean  high  tiae.  Estimated  cost,  t465,000,  '81, 
329 :  '82, 2680;  '87,  2465.  In  1866,  |235,000  having  been  appropriated  for  the 
work,  Capt.  Powell  proposed  the  constrQction4>f  a  north  jetty,  which,  with  the 
further  extension  oi  the  south  Jetty,  was  estimated  to  cost  9308,970  additional 
to  the  amount  already  appropruted,  '86, 2001 ;  '87,  237,  2465. 
Surreys. 

Comparison  of  surveys  of  1885-'86,  '87|  2467. 

IfAPS. 

'82, 2680;  '83,  2066;  '84,  2268;  '85,  2396;  '86^  2000;  '87,  2465. 


TAZOO  RIFER9  HISS.— iMPBOVBioirr  of. 

(Continued  from  Yd.  I,  p.  600.) 
Appropriations. 

vSim 1107,000 

I860 12,000,  '80, 13ia 

1681 6^000,  '81,  MOa 

1882 8, 000, '82, 154a 

1884 10»000,  '84^  1334. 

1886 15, 000,  '86, 1358. 

Total 168,000 

1888 32,000,  act  of  August  11, 1888. 

Statement  of  appropriations, '87,  1470. 


Traffic  upon  the  river,  '83, 1144. 
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YAZOO  RIVER,  niSS.— Continued. 
Enifliieers. 

Gbijcf  of  Engineers. 

Beporto.  '80, 153 :  *81,  206 ;  '82,  205;  '83,  214 ;  '84,  223,  827;  '85,  237, 243;  'SG, 
m ;  %7, 198. 
Enoikxebs  in  Chabox. 

Mftf.  W.  H.  H.  Benyaard,  1873-'83.    Reporto,  '80, 1310:  ^81,  1407;  '82, 1547. 

Ma),  a.  M.  Miller,  1883-^85.    Reports,  '83,  1143 ;  ^84,  1333, 1355. 

Capt.  £.  Bergland,  1865-'86.    Reports,  '85,  1507, 1537 ;  '86, 1357. 

Capt.  J.  H.  WilUrd,  1886- .—    R6port,  '87,  1467. 

ASSIBTANTS. 

T.M.Farrell.    Report, '84, 1356. 
P.  R.  Starr.    Report, '85, 1508. 
Operations*  I 

i879-'80.  Wrecks  of  2  steamers  removed,  also  logs,  anagSy  and  similar  olMtmotioiiB,  i 

'80, 1310.  I 

1680-'81.  250  snags  and  2,194  trees  removed  and  ont,  '81, 1407. 

18bl-'82.  607  snags  and  wreck  of  steamer  removed  and  172  trees  cat  down,  '82, 
1547. 

1882-'83.  545  snags  removed  and  destroyed  and  485  trees  cat  down,  '83, 1144. 
.  1883-'84.  No  operations.  '84,  1333. 

ld84-'85.  894  snags  and  stumps  and  1  steam-boat  wreck  removed  from  ohannel ; 
also  1,773  trees  oat  and  6  lams  removed,  '85, 1507. 

1885-'H6.  No  operations,  '86,  1358. 

1886-'87.  Summary  of  operations,  '87, 1467. 

Projects. 

By  Capt.  Benyaurd,  1874,  for  improvement  of  the  river  bv  constm^ion  of  snag- 
boat  and  removal  of  wrecks,  snags,  logs,  and  similar  obstructions,  '74,  i,  3^. 
From  1873  to  1886  $158,000  was  appropriated,  '87, 1470. 

Surveys. 

Of  Yazoo  Pass  with  a  view  to  connecting  the  pass  with  the  Mississippi  River 
ordered  by  act  of  August  2,  1882.  Made,  1883,  under  direction  of  Mitf.  Miller, 
and  not  recommended  for  improvement,  ^4,  1355. 


TEI^LOWBAIVKS,  WIS.    (See  Chippbwa  Rivbb  at.) 


YELLOWSTONE  RITER,  DAK.  AND  MONT.— Impboybmbut  of. 

Appropriations. 

1879 $25,000 

1880 15, 000, '80,  1475. 

1881 20,000, '81,1676. 

1882 20, 000, '82,  1746. 

1884 20,000, '85,  1660. 

1886 18,750,  '86, 1402. 

Total 118,750 

Commerce. 

Increase  in  steam-boat  business,  '82, 1746. 
Insignificant  commerce  of  upper  river,  '87,  16C2. 
Engineers. 
Chief  of  Engineers. 
Reports,  '80, 170;  '81,  231 ;  '82,  228 ;  '83, 234 ;  '84, 238;  ^85;  259;  '86, 249:  '87, 
216. 
Engineers  in  Charge. 
Capt  £.  Magaire,  1879-'84.    Reports,  '80,  1475;  '81, 1674 ;  '82, 1743;  'SS,  1364. 

1373. 
Capt.  J.  B.  Quinn,  1884-^86.    Reports,  '84, 1543 ;  *85, 1659;  '86, 1399. 
Capt.  C.  B.  SeaiB,  1886-^— .    Report, '87, 1601. 

A  AAYflT AN*r 

F.  M.  Towar.    Reports,  '83  1373 ;  '84, 1544. 
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TEI.I.OW8TON£  RITJBR,  DAK.  AUD  MONT.— Contijiaed. 

Operatioiis. 

i88(M81.  519  oobic  ywcds  rook  token  oat  of  channel,  *81, 1675. 

1881-^82.  3,162  linear  feet  of  brush  and  atone  dam  and  shore  protection  boilt;  433 
onbic  yards  rock  remoyed,  '82, 1743-1746. 

188^83.  6,806  fasinfis  and  665  mats  made  and  laid;  4,536  cable  yards  rook  and 
gravel  placed  in  constmction  of  dams  and  shore  protection,  '83, 1375. 

1883-^.  Repairs  to  dikes  in  yiclnity  of  Glendive,  '84,  1543. 

1884-'85.  2.504  linear  feet  of  brash  and  stone  dike  bnUt,  '85,  1650. 

1885-'86.  Oatlets  from  main  channel  below  Glendlve  closed  by  bmsh-dam  con- 
stmction, '86, 1399. 

1886-'87.  No  operations,  '87, 1602. 

Projects. 

By  Lieat.  Magnire,  1878,  for  improYcment  of  the  riyer  by  removal  of  rocks,  snags, 
trees,  and  similar  obiBtractions,  and  constmction  of  wing-dams  and  shore  pro- 
tection for  the  unification  of  the  channel.    Cost  indeterminate,  '79,  1098. 

From  1879  to  1886,  inclnsive,  tll8|750  was  appropriated.  Estimated  cost  to  com- 
plete project  in  1687,  $106,000,  '87,  1603. 

Ordered  by  act  of  June  18, 1878.    Made,  1879,  ander  direction  of  Lieut.  Hagnixe, 

'80, 1475. 
Maps. 
'82, 1744, 1746;  '83, 1374. 


TOBK  HARBOR*  HIE.— Improvsmicnt  of. 
Appropriatloiis. 

1886 tl5„000, '87,  462. 

1888 10,000,  act  of  August  11,  1888. 

CoDCracts. 

T.  Symonds,  for  dredging,  at  65  cents  per  cubic  yard,  '87,  463. 
Enylneers. 
Chibf  of  EKonncBBs. 

Reports,  '85,  60 ;  '87, 19. 
Enodtuebs  nf  Chabgb. 
Col.  C.  E.  Blunt,  1884-^.    Report, '85,  485.  487. 
M^.  J.  A.  Smith,  1885-^— .    Report, '87,  4(^ 
Assistant 
C.  Berrer.    Report,  '85,  485,  488. 
Projects. 


462. 
flfurveirg. 

Examination  ordered  by  act  of  July  5, 1884.    Made,  1884,  under  direction  of  Col. 

Blunt,  '85.  485. 
Surrey  made,  1885,  '85, 487. 


YORK  RITER,  VA.— Impboviemxiit  of. 
(Continued  from  YoL  I,  p.  601.) 

Appropriations*  _^ 

iSBO..:. no, 000, '80,  778. 

1881 25, 000,  '81,  973. 

1882 25,000,  '82, 1040, 

1884 20, 000, '84,  995. 

1886 18,750, '86,920. 

T6tal 96,760 

1888 30,000,  act  of  August  11, 1888. 

Statement  of  appropriations,  '87,  946. 
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Commerce. 

Probable  ineieaae  in  the  Bhipment  of  cotton  oonseqaent  upon  impio  reiacnt^-'SO,  777. 
CoBtraets* 

1880.  National  DredMng  Company,  for  dzedffing,  at  15  eents  per  cable  yai^  ^81, 978. 

1881.  National  Dreeing  Companv,  for  dredging,  at  ftom  lo  to  90  eoils  per  enbie 
yard,  aoeordine  to  aUtanoe  of  dmnping-grocnd,  ^82, 1090. 

1882.  Delaware  ana  Chesapeake  Improyement  Company,  fur  dredging^  at  13  to  13( 
cents  per  onbto  yard,  '83,  831. 

1884.  T.  P.  Morean,  for  dredgring,  at  8^  cents  per  cubic  yard,  ^85, 966. 
1886.  American  Dredging  Company,  for  dredging,  at  9|  cents  per  cubic  ywd,  'ST,  040. 
Eng^eers. 
Chief  or  Enoinsbrs. 
Beports,  ^80, 115, 15i5 ;  '81, 166 ;  '82, 151 ;  ^83, 157 ;  '84, 159 ;  ^85, 149;  '86, 144; 
'S?,  110. 
Engikebrs  in  Celajrok. 
Capt.  C.  B.  Phillips,  1879-^1.    Beport,  ^80,  776,  897. 

8.  T.  Abert,  U.  8.  Agent.  188W— .    Reports,  '81,  971 ;  '82,  1096 ;  '83,  890 ;  '84, 
994;  '85,  964;  '86,  918;  '87,  944. 

ASfllflTAHT. 

J.  M.  Wolbreoht.    Report, '80, 896. 
OperaUons. 

1880-^1.  58,809  cubic  yards  material  dredged  from  the  channel,  '81,  972. 
1881-'82.  137,989  cubic  yards  dredged  firom  West  Point  Channel,  '82, 1039. 
1882-'83.  135,606  cubic  yards  diedged  from  West  Point  Bar,  '83,  821. 
1883-^84.  No  operations,  '84,  994. 

1884-'85.  75,917  cubic  yards  dredged  from  the  channel,  '85,  965. 
1885-'86.  87,421  cubic  yards  dredged  from  the  channel,  '86^  919. 
1886-^87.  140,162  cubic  yards  dredged  from  the  channel,  '87,  946. 

Projects. 

By  Capt.  Philli]^,  1880,  for  improvement  of  the  river  from  West  Point  to  the  month 
by  excavation  of  a  channel  400  feet  wide  and  22  feet  deep  at  low  w«tar»  with 
the  formation  of  a  basin  in  front  of  the  wharves.   Estimated  cost^  8856,000,  '80, 
777 : '85,  984 ; '87, 946. 
Modified  in  1887  by  the  addition  of  a  dike  extending  from  the  bank  opposite  West 
Point,  increasing  the  total  estimate  to  $309,750,^87,  946. 
Sarveys. 
Ordered  by  act  of  March  3, 1879.    Made,  1880,  under  direction  of  Ciq^t.  FhilUpa. 

'80,  897. 
BIaps. 
'85  986*  '87  946. 
Vidnity'of  West  Point,  '86,  919;  '87,  946. 
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TOVeHIOOHEBTT  RITER,  PA.— Impbotbiibnt  ot. 

(Continued  from  Vol.  I,  p.  601.) 
Approprlatioii. 

1875 110,000 

Eiifftneers. 

CHISF  of  ENaiNEBBS. 

Reports,  '80, 195;  '81,  263;  '84, 263. 
Enoinbsr  in  Chahob. 
Lieut.  Col.  W.  £.  Merrill,  1880.    Reports,  '81,  1957;  '84, 1716. 
Physical  Ciiaracterlsties* 

Description  of  river  and  resources  of  adjacent  country,  W.,  1958. 
Plans. 
By  Lieut.  Col.  Merrill,  for  construction  of  lock  and  dam  on  the  Lower  Toocldo* 
gheny  River.    Estimated  cost,  |230,000,  '81,  1958. 
Surreys. 
Ordered  by  act  of  June  14, 1880.    Made,  1880,  under  direetion  of  Lieut.  Col.  Mer^ 

rill,  '81, 1957. 
Ordered  by  act  of  August  2, 1882.    Made,  1882,  under  dixeotion  oi  Lieot.  CoL 
rill, '84, 1716. 


Cana  or  t 

Baporta,  '81,  333;  '83,  324. 
ENCiantmt  in  Charoc 

C»pt.  C.  F.  PowAll.    B«port,  '02, 2714. 
Pbrncal  CIlArmcteiifltlcB. 
DMorlption  of,  '82,  2714. 

B7  Cwt.  Powell,  IS6I,  for  extendon  of  nftrlgatioD  on  the  Yoona'a,  knd  Lewia 
uid  Clark'a  riven,  to  rItb  6  feet  ai  low  water  to  Che  bead  of  tide,  uid  the  re- 
moral  of  maga  in  the  gkipanon.    Estimated  cost,  930,600,  '82,  ^15,  S716. 

Ordered  by  aet  of  Haroh  3, 1B81.  Hade,  1882,  under  the  direction  of  Capt.  Powell, 
■83,  9714. 


TVBA  BITEB,  CAL.— Exaionatiok  of. 


CantF  or  Emqikkkks. 

Boport, '85,  363, 
ENonnKR  ER  Chabgx. 

Capt.  A.  H.  Fayaon.    Bepont,  '85,  S 


prorement,  '89,  S 


Sarven. 

~     iminatii 


lonoidnMbTMtof  JttlT5,ie84.   Made  under  dtreetiOB  of  CaptPayaon, 
•85,2373. 
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[This  index  has  been  confined  to  the  Beportu  on  River  and  Harbor  Improyements.  ] 


Adams'  Flnme  for  improvement  of 
rivers,  '80,  177 ;  '81,  238 ;  '82, 
1755 ;  '83,  242 ;  '84,  244. 

Anchorag^ey  area  required  for  varions 
vessels,  '84,  5a5. 
Determination  of  harbor  capacity  for^ 
'84,  579;  '85,531. 

Appropriations  for  Rivers  and  Har- 
bors.   (See  list  at  end  of  Index.) 

Aanedactf   Washington,  D.  C,  '85, 
2453,    2496;    '87,    902.     ( Seo 
Washington  Aqueduct  in  In- 
dex of  Works.) 
Across  Tennessee  River,  *85,  1758. 

Banks*  (See  Levees,  Shore  protec- 
tion.) 

Barometers.  Comparison  of  mercu- 
rial and  aneroid,  '81,  451. 

Bars.    (Heo  River  bars.) 

Batteries  for  firing  explosives.  (See 
Explosives.) 

Beacll  protection.  •  (See  Shore  pro- 
tection.) 

Beams.    Tests  of  wooden,  '83,  1486. 
Best  form  for  ends  of,  '83,  1486. 

Bear-trap  dams.    (See  Dams.) 

Beton.    (See  Concrete.) 

Blasting^.    (See  Rock  removal.) 

Boats.    (See  Vessels.) 

Boits.  (See  Drift  bolts  and  Screw 
bolts.) 

Borings.    (See  Surveys.) 
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Breai£irater. 

(See  also  Piers  and  Harbors  of  Refuge.) 

1.  General  considerations,  2.  Dimensione 
of  f  alphabetically  arranged,  3.  Conetruo- 
Hon  of,    4.  Cost  of » 

1.  General  considerations. 

Breaicwaters.    Superiority  of  riprap 
construction,  '87,  578. 
Wave  force  impressed  upon,  '84,  573. 
(See  also  Waves.) 

2.  Dimensions.  • 

IHmensiofis  at  Bar  Harbor,   Me.,   '87, 
483. 

—  Block  Island,  R.  I.,  '85, 612. 

—  Buffalo,  N.  Y.,  '87,  2356. 

—  Calais,  '82,  486. 

—  Chicago,  111.,  '81,  2153,  2158,  2164. 

—  Columbia  River,  Oreg.,  '80,  2319, 

2:^20. 

—  Delaware  Breakwater,  '86,  840. 

—  Duck  Island,  Conn.,  '87,  642,  644. 

—  European  Breakwater,  '82,  486 ;  '87, 

2364. 

—  Gloucester,  Mass.,  '87,  504. 

—  Mackinac,  Mich.,  '80,  2055. 

—  Manora,  East  Indies,  '81,  1064, 

—  Milwaukee,  Wis.,  '81,  2118, 

—  Moose^a-bec,  Me.,  '86,  534, 

—  Oswego,  N,  Y„  '80,  ^^^15, 

577 


578 
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Bn>akwntcrs  -Continuea. 

IHmcnaions  at  Port  Orfor.l,  Orefj.,  '81, 
2(J4H,  2()i)4. 

—  Kichiuoixl  Islaud,  Mo.,  '81,  490. 

—  Rockland,  Mo.,  '81,  4G1,  4(j(). 

—  Rouse's  Point,  N.  Y.,  *85, 221)8,  2299, 

2:W1. 
--  Sandy  Bay,  Mass.,  '84,  57 !  ;  '86,  582. 
--  San  Louis  Obispo,  Cal.,  '81,  2526  ; 

•87,  24:M. 

—  Scitnate,  Mass.,  '81,  522. 

—  Vineyard    Haven,   Mass.,   '87,   577, 

580. 

3.  Construction. 

Best  foi-m  of  top,  '84,  573. 

Slopes^  general  discussion  of,  '84»  573. 

—  developed  by  waves,  '84,  572,  573. 

—  of  various.     (Seo  Dimensions. ) 
Concrete  aupersfrucivrey  use  of,  '82,  793, 

2270;  '86,  119,  2()50,  2674 ;  '87, 
483,  504,  2060,  2069,  2111,  2353, 
236^i.     (See  also  Concrete.) 

—  failure  of,  '81,  2674. 

Tight  decking,  importance  of,  '80,  2215, 

'84,  2144. 
Spur-cribs,  use  of,  at  Oswego,  N.  Y., 

'84,  2148,  .150. 
Injury  at  Buffalo  from  ice,  '87,  2352. 

—  Oswego  from  storms,  'cj^  .  2279. 
Parapet  form  for  superstructure.     (See 

Cribs.) 
Ratio  between  volume  of  stone  and 
space  filled,  '86, 840. 

4.  Cost. 

Cost  of,  at  Cleveland,  Ohio,  '80,  2142, 
2145. 

—  Delaware,  '86,  840. 

—  New  Haven,  Conn.,  '80,  455;  '81, 

59:\ 

—  Oswego,  N.  Y.,  '80,  2  13,  2217. 

—  Portsmouth,  N.  H.,  '80,  342;  '81, 

500. 

—  Rockland,  Me..  '81,  404  ;  '82,  492. 

Bridges. 

Bridg:cs  over  navigable  rivers,  general 
consideration  of,  '80, 1849 ;  '81, 
2009;  '82,  1979;  '83,  1591 :  '84, 
l^(i9;  '85,  1917;  '86,  2111; 
'87,  26  3. 

Effect  of  present  laws,  '82,  2008. 

Losses  to  commerce  by  collision  with, 
'82,  1925. 

Design  of  Aqueduct,  D.  C,  '82,  2037; 
'86,  934,  942;  '87,  902,  908. 

—  Potomac  River,  D.  C,  '86,  897. 
(See  also  Bridges  in  Index  of  Works.) 

Brownlow-weed  dikes,   inferior 
to  wire  curtains,  '80,  1458. 
Cost  of,  '80,  1438. 

Bi'usii  inattresses.  (See  Dams, 
Dikes,  Jetties,  Mattresses,  and 
Shore  protection.) 

Bi*usii  revetoient.  (See  Shore  pro- 
tection.) 

Cables  for  towing  proposed  on  Dan 
River,  Va.,  '80,  788. 


Canals. 

I.  Description  of  2.  Construction,  as prUm^ 
locks,  water  supply f  etc,  3.  Operation  of, 
as  tolls  and  maintenance. 

1.  Dbscription. 

Canals. 

Description  of  proposed  Albemarle  and 
Chesapeake,  '80,  867. 

—  Cascades  of  Columbia  River,   '81, 

2563,  2567  ;  '85,  2434. 

—  Chesapeake  and  Delaware,  '80,  722: 

'81,  571 ;  '83,  725. 

—  Delaware  and  Maryland.  '83.  755, 

7.0. 

—  Hennepin,  '83, 1754, 1788;  '84, 1950; 

'85,2056;  '86,17;«;  '87,2137. 

—  Dismal  Swamp,  '80,  867. 

—  Illinois  and  Michigjin,  '83, 175. ;  '87. 

2141,2143.  ' 

—  Maumee  and  Erie,  '81,  2354. 

—  Portage  Lake,  Mich.,  '87,  1981. 

—  St.  Mary's  Falls,  '82,  :i3j8:  '86,  1780, 

1792. 

—  Santee,  8.  C,  '81,  1149. 

—  Sturgeon  Bay  and  Lake  Miohieran, 

'87,  2024,  2030. 

—  Suez,  '80,  ^85. 

—  W;J)ash  and  Erie,  '81,  2363,  2413. 

2.  Construction. 

Requirements  of  ship  canals,  '81, 2576. 
Determination  of  width,  '82,  123®. 
LockSf  use  of  brick  in  constraction  of, 
'81,  1312. 

—  thickness  of  floors,  '86,  1258 :  '87. 

1830. 

—  injury   from  expansion  of  cement. 

'87, 1814.  ' 

—  suggested  improvements  in  oonstroc- 

tion  of,  '87,  1304. 

—  cost  of  stone  work  in,  '87,  2484. 

—  description   of  lllinoiS   River,    '81. 

2177 ;  '85,  2054. 

Muscle   Shoals,    '83,  1484,  I486: 

'87,  1742.  ' 

—  gate,  appliance  for  operatini;,  '87. 

1742. 
operated  by  steam,  '80, 1730  ;  '81. 

1904.  ' 

suspended  form  for,  '85,  1757. 

Water  supply  at  summit  levels,  '80, 871 ; 

'81,  1152, 1890,  2402,  2410:  '86, 

1252.  ' 

—  by  pumps,  '81,  1152. 

—  by  filtration,   '81,  571,   1152:   'Se,' 

1252. 

3.  Opkkation. 

Tolls  on  Green  River,  '80,  1800. 

—  Louisville  and  Portland,  '80,  172J  : 

'82,  1907.  ' 

—  Suez,  '80,  985. 

—  compared   with   rail   chanires,  '82. 

2497;  '86,  1944.       - 
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Canals — Continued. 

Operation  of  Des  Moioes  Rapids,  '80, 
1555;  '81,  1731 ;  '82,  1781;  '83, 
1406;  '84, 1580;  '85,  1700;  '86, 
1468;  '87,  1644. 

—  LouisWlle  and  Portland,  '80,  1724 ; 

'81, 1904 ;  '82, 1903 ;  '83, 1533 ; 
'84,  1692 ;  '85, 1803 ;  '86, 1574 ; 
'87   1843 

—  St.  Mary's   Falls,    '81,  2267;   '82, 

2355;  '83,  1846;  '84,  2016; 
'85,2108;  '86,1809;  '87,2-227. 
Ceinenty  H ydraallc.  (See  aUo  Con- 
crete.) 

Experiments  to  determine  strength  of, 
'82,  2345 ;  '83,  1848. 

Effect  0/ water  on,  '82,  2348. 

—  salt  on,  '82,  2350. 

Mixing  machine  ased  on  Illinois  River, 

'85,  2054. 
Defective  character  of,  at  Mnskingam 
River,  '85, 1823;  '87,  1814. 
Chanoine  syfeiteni  of  movable  dams. 

(See  Dams.) 
Chutes,  use  of,  in  rivers,  '81, 1935, 1943, 

1980. 
Clay  formation  in  valley  of  Mississippi 

River,  '83,  2315. 
Coal*    Thickness  of  beds  in  Alabama, 

'81,  1236. 
Coffer-dams.    Plan  of,  at  Rook  Isl- 
A^d  Rapids.  '86,  1450,  1461. 
Advantage  of  gravelly-loam  filling,  '86, 
1451. 
Compntlnir  machines.    Descrip- 
tion of,  '82,  2786. 
Concrete*     (See    also    Cement,  Hy- 
draulic. ) 
Experiments  to  determine  strength  of, 

•      '82,  2345 ;  '83,  1849. 
Effect  of  salt  on,  '82,  2348. 
Uae  oj,  in  breakwaters,  '81,  2650,  2674; 
'82,  2270;  '87,  483,  504,2353, 
2364. 

—  dike  construction  proposed,  '87, 972. 
— jetty    construction    proposed,    '80, 

1126 ;  '81, 1064 ;  ^82, 1480, 1486 ; 
'87,  818. 

—  crib  superstructure,  '87,  2069,  2111, 

2353  2363. 

—  Washington  Aqueduct,  '87,  2547. 
Failure  of,  in  breakwaters,  '81,  2674. 
Cost  of,  '80,  1228. 

Contract    system    compared    with 
hired  labor,  '82,  735. 

Corporate  urork.    (See  table  at  end 
of  Topical  Index.) 

Cost  of  work. 
Since  the  cost  of  work  varies  so  largely 
on  account  of  location,  compe- 
tition, and  previ9usexperience, 
only  a  limited  number  of  refer- 
ences are  given.  These  will  be 
found  for  each  work  of  improve- 
ment under  the  subdivision  of 
Contracts  in  the  Index  of 
•  W.rks. 

Creosotlngr-    (S^  Timber. ) 


Crihs. 

(See  also  Piers.) 

1.  Conatruction  of.     2.  Foundatione   for. 

Z.  Coat. 

L  COKSTRUCTION. 

CribSy  construction  of,  at  lake  harbors, 

'81, 2153, 2158, 2164 ;  '84, 1968 ; 

'87.  2110. 
Dovetails,  holding  power  of,  '84,  2069. 
Drift-boltiS,  holding  power  of,  '84,  2051. 
Most  economic  heights  of,  '87,  2407. 
Spur-cribs  at  Oswego,  N.  Y.,  '84,  2148, 

2150;  '87,  2383. 
Superatmcture^   average   durability  of, 

'84,2020;  '87,2111. 

—  parapet  form   for,  '84,  2144 ;    '85, 

2279,  2307  ;  '87,  2382. 

—  moditie.l  form  proposed,  '83,  1808. 

—  concrete  proposed  for.  '87, 2060, 2111, 

2353,  2363. 

—  cast-iron  facing  proposed,  '87,  2060. 

2.  Foundations. 

Foundational  used  at  Milwaukee,  '84, 
1864. 

—  on  piles,  '82,  2321 ;  '84.  1968,  19a5. 

—  on  stone,  economy  of,  '82,  2321;  '87, 

2407. 

—  on  mattresses,  '82,  2321. 

—  displacement  by  ice,  '87,  2058. 

—  settlement   of,  at  Milwaukee,  '84, 

1865. 

3.  Cost. 

Coat  of  at  Ashtabula,  Ohio,  '80, 2165. 

—  Buifalo,  N.  Y.,  '80, 2J02, 

—  Calumet,  III..  '80, 1989. 

—  Frankfort,  Mich.,  '80, 2010. 

—  Grand  Haven,  Mich.,  '80, 2023. 
^  Ludington,  Mich.,  '80, 2014. 

—  Manistee,  Mich..  '80. 2012. 

—  Meuomouee,  Mich.,  '80. 1904. 

—  Milwaukee,  Wis.,  '87, 2059. 

—  Muskegon,  Mich.,  '80, 2018. 

—  Ontonagon,  Mich.,  '80, 1898. 

—  Peutwater,  Mich.,  '80, 2015.  . 

—  8t.  Joseph,  Mich.,  '80, 2032. 

—  Sand  Beach,  Mich.,  '80, 2076. 

—  Sturgeon  Bay,  W  is.,  '80, 1909. 

—  Vv  bile  River,  Mich.,  '80, 2017. 
Current  meters.    (See  Surveys.) 
Currents.    (See  also  Hydraulics.) 

Velocity  required  to  move  different  ma- 
terial,'85, 570. 

—  necessity  for  high,  '85, 569. 

—  methods  of  determining.    (See  Sur- 

veys.) 

—  at  Brazus,  Santiago  River,  Tex.,  '81, 

1353. 1368. 

—  —  Lynn  Harbor,  Mass.  '84, 546. 

New  bury  port,  Mass.,  '81, 508. 

Eeedy  Island,  Del.,  '84, 820. 

Sandy  Hook.N.  J.,  '85,777,784; 

'86, 727, 740. 

—  —  Yaquina  Bay,  Oreg..  '87, 2468. 
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Currents— Continued. 

lAUoral,  m  Gulf  of  Mexico,  '81,  ISKi. 

—  at  Newbiiryport,  Mam.,  '83, 437. 
Relatiou  between  surface  and  sub- veloc- 
ities.   (See  llydraulics.)  — 

Dans. 

1.  General  oonsideraiione.  3.  Brservoir 
dama.  3.  Movable  dame.  4.  Uruah  and 
eione  dame, 

1.  Grnkral  considkrations. 

Dams,  fonuuhe  for  beight  of,  '87, 1305. 
Height  of  swell  on,  '87,  i:K)6. 
Effect  of  exposure  to  air,  '87, 2107. 

2.  RKSK.VOIR  DAM8. 

(See  also  Reservoirs.) 

Rwertfoir  dame  at  headwaters  of  Missis- 
sippi River,  '81, 1763,  ilGCi;  '83, 
1455, 1463, 1472, 1475:  '85, 174H; 
•86,1502;  '87, 16r  7, 1675, 1686. 

—  on  Potomac  River,  '84,  2;J21:  '85, 

246U.  247«,  2496. 

—  description  of  various,  '82, 1830. 

—  action  of,  in  improvement  of  rivers. 

(See  Reservoirs  and  Rivers.) 

—  regulation  of  flow  from,  '85,  le48. 

3.  Movable  dams. 

Movahledame,  Chauoine  8y8tem/80. 682. 
1737.  '      '       » 

—  Pasqnean  wickets,  discussion  of,  »80. 

1753.  ' 

—  anggestions  as  to  details  of  locks  in, 

•87, 1304.  ' 

—  maneuvering    appliances    for,  •87. 

1742.   •*      *^*^  *         ' 

—  Bear  trap  system  described,  '85, 1862: 

•87,1882.  ' 

—  Operation    of,  on    Great    Kanawha 

River,  '80,  682;  '81,  913,  921, 
927;  '82.   921;  ''83,  711     '84 
932;  '85,1852;  '86,1594;  '87; 

Kentucky  River,  '84,  1733;  '85. 

1862, 1869,  1876 ;  '87, 1882. 

Ohio  River,  '85,  1785;  '86,1528. 

1540 ;  '87, 1786. 

4.  Brush  and  stonk  dams. 

(See  also  Dikes,  Jetties,  and  Rivers.) 

Brueh  and  eione  dame  deecribed  on  Bayou 
Courtableu,'83,112:{. 

—  Columbia  River,  '87,2513. 

—  Savannah  River,  '80,  934,  944,  1085 : 

'82.1168.  ' 

—  Willamette  River,  '80,  2259,  2289. 

—  Wisconsin  River,  '80,  1%'2. 

abandonment  of  system  on.  '87. 

2096.  '       ' 

—  Yellowstone  River.  '82, 1743. 

—  Yuba  River,  '81, 2492. 

Dikes.    (See  also   Dams,  Jetties,  and 
Rivers.) 
Improvement  of  rivers  by,  '80.  1427: 
'85,1576;  '87,2096,2761. 


Dikes—Continued. 
Permeable,  in  construction,  '80,  1365, 
1405, 1427 ;  '81, 1503, 1508,  i:,2:i, 
1546,  15f)2. 156-^  1,^,98,  Plates  X- 
XII,  160H,  1610,  I6J8.  lt)40, 1649, 
l<i56 ;  '82, 1499, 1601. 1611. 163.% 
1678, 1(^1,  l<i85.  1690, 1696, 1009, 
1702, 1707, 1722;  '83, 1308, 1312, 
i:«6,  i:J70, 2279,  2286,2294,  Plato 
111.  Appendix  L;  '84,  2759, 
2765, 2772, 2817, 2829,2831,  Plate 
II,  Appendix  J;  Plate  IV,  Ap- 
pendix L;  '85,2753,2760,279^; 
^87,  15<)0,  15(>4, 2760, 3098, 3099, 
3112.  (S<'e  aUu  Dikes  of  pilts 
and  brnsli.) 

—  failure  of,  '87,  2761. 

0/  Brown  low- weeds,   '80,    1433,  1454. 
1458.  ' 

—  hurdles,  '85,  1657;  '87,  1564.    (See 

also  Dikes,  Permeable.) 

—  brusb  anil  stone,  '80, 154"*;  '82, 1744: 

'85,  2378. 

—  piles  and  brusb,  '81, 1524. 1552 ;  '82, 

1707 ;  '84, 2765, 28:U ;  '85.  Io70. 

—  crib  work  and  stone,  '80,  1738, 1740. 

—  cone  re  re  and  timber,  '87,  970. 

Abandonment  of  plan  of  improvement 

by,  on  Wisconsin  River,  •87. 
2076. 

Discharffe.    (See  also  Gauging  and 
Hydraulics.) 
0/ Atchafalaya  River,  '81,  1394, 1399. 

—  Connecticut  River,  '80,  405. 

—  Hudson  River,  '80,  482. 

—  Mississippi  River,  '83, 1459. 

—  Ohio  River,  '81, 1929. 

—  St.  Croix  River,  '80,  1643. 

—  Wisconsin  River,  '81, 2i:W;  '87, 2097. 
Dredgrinir.     By  use  of  propellers  heel, 

•80,  y0I6,  2019;  '83.  1999;  '85, 
Ti:\6[) ;  '87,  2508. 
By  water-jet,  '82,  1610;  '83,  1238;  '84, 

l;i02 ;  '85,  769. 
Centrifugal  pnmp,  '85,  2:«1. 
Hydraulic    dredges,    '81.    1086;    '84. 
1302;    '85.  769,  928;  '86,  684. 
731,739,883;  '87,723.886,1611 
1614, 2:J45.  ' 

Transporting    dredged     nmterial     by 
chutes,  '85,928;  '86,883;  '87. 
886,1614,2345. 
Cost  of,  '82,  734,  736.    (See  Cost   of 
work.) 
Drift-bolts*     Holding  power  of,    in 

timber,  '84,  2051. 
Drilling^.    (See  Rock  removal.) 
Dry-dock.    Plans  for,  at  Sault  Ste 

Marie,  '85,  2125. 
Dovetails.    Holding  power  of,  iu  tim- 
ber, ;84,  2069. 
Dynamite.    (See  Explosives.) 
£vaporatioii.      (See     Canals     and 
Water.) 

Explosives.      (See    also    Rock     i«. 
moval.) 
Methods  of  testing,  '81,  58;  '83.  537, 

1486. 
Experiments  with,  at  Hell  Gate.  '83. 
637;  '85,724,728.  ^ 


'80,  &?;  '85.7a5,729,73a;  '86. 

Ilaek-a-roek,  cuiiHtitntiOD  of,  '65,  734; 
'86,  Gh2. 

—  uao  or,  at   Hell  Qate.  '05,  71C,  7:^1, 

724;  '8G,6aO,6H2,liB:l. 
OnD-cottoD  cooipared  with  dyDa(uit«, 

'83,  r-8. 
Corroaiou  of  copper  citMS  at  Hell  Oftte, 

■86,  1*1. 
Methods  iiiwd  at  Hell  Gate,  '86,  Gm, 

tm. 

FoseH  used  at  Hell  Gate,  '86.  0)57. 
BattfrUi  H»ed  al  Hell  Onto,  '86,  (iS?,  69-2. 

—  WwldiiigtoD,  N.  Y..'82.  2466. 

Ratii)  lietwi«u  rock  bmkPD  mill  explo- 
sives nseil,  '80,  TjOO;  '81,  ri64; 
'83,541;  'e6,0».'>. 

Fasclnps.    ('^eo  Male.) 
Filtration  or  water  for  doiueittic  Dae, 

'ao,2;»i;  '86,i022,ao:M. 

FlRh>    Propagation  of,  '83,  55ti. 
Floods.    (Seu  RivnTB. ) 
Fonndalions.      (See      Breakwaters, 

C'auais,  Cribs,  and  Piers.) 
Freight.    (See  Transport  at  Ion.) 
'  Gangen.    CoDstmctioa  of  pcnuanont, 

■83,  1313. 


Oulf  of  Mexico.  Littoral  currents 
in,  '81.  lJr>3, 1369. 
Shoaling  of  area  at  month  of  Hiesia- 
sippi  River,  '80,  113S;  'SI, 
1^;  '82.  1329;  '83,  1041 ;  'B4, 
l'i43;  -85.  1366;  '86,  123r>;  'B7, 
IXA. 


1.  General 

Harbors. 

jDrisdietion  of,  b;  the  United  States, 
'81.  742.  766,  »44,  24!ffi;  '82, 
2045;  '83,  1696;  '87,724. 

Injaiy  to,  from  artificial  doiMtaits,  '80, 
1773 ; '81, 1679, 24a'"> ; '83, 1696 ; 
'85,  1820;  '86,  109a;  '87,  7!M, 
19*1,  (3uo  aba  Rivera,  injury 
to.) 


3.  Hardobb  op  rrpuoe. 
Ofrtfuge  from  Htonns.     (See  ii 


Grand    Maraia,    New     I  lav  on, 

Sand   Ih'ueb,   anil   Snndy  Hay 

hurbom.) 

—  dangtir  of   parallel 

■80, -iiiWl;  '82,aa!M!. 


—  de*criptum  qJ  Dublin,   Ireland,  '81, 

1057. 
Kiirrocheo,  East  Indies,  '81, 1062, 

—  from  vx,  easeutials  of,  on  Miaaiasippi 

River.  '83, 1769. 

iron  bairieiB  proposed  inDelawaro 

River,  '82,  786;  '85,  942. 

Boating  pontoons  proposed,  "86, 

834 ;  '87,  B04.  (See  also  Har- 
bors of  refuge  from  ice  in  Index 
of  Works.) 

3.  Impkovehemt  op  harboeb. 

Jnjn'avtniMMt  o/,  iy  breakwater*.     fSee 
Break  wat  era, ) 

—  dtkea.    (See  Dikes.) 

—  dredging.    (See  Dredging.) 

—  Jetties.     (See  Jetties.) 

—  piers.    (See  Piers. ) 

—  rook  recnovol.    (See  Bock  removal.) 
Hnrdl«  dikes.    (See Dikes.) 
HrdraHlic dredce«.  (SeeDredgeo.) 
HrdraHlic   gradiHff.    (See   Share 

protectioD  and  Water-Jet.) 
HydranUc  mining.    Deeeriptionof 

method.  '82,  2546.  SS51. 
Volume  of  water  nsed,  '82, 2611. 
Detritod  furnished  by,  '83,  3556,  3680; 

'63,  2543. 
Effect  on  rivers,  '81,  3485,  2494;  '83, 

3543, 3548 ;  '83, 1690 ;  '87, 1983. 
Orodea  of  mining  tannels  in  California, 

-83,  5663. 
Hrdranlics.    (See  also  Surveys.) 
Formula)  relating  to,  '82, 2481. 

—  lor  ilischorge,   'S3,  1349,  1359;  '85, 

2586. 

—  for   mean  velocitv  and   slope,   '62, 

2480;  '83.  1349;  '86,  ISOii. 

—  for  height  of  H  Willi  on  damii,  '87, 1306. 

—  waves,  '87,  1965. 

,    Ratio  o/  aurfaoo  to  mean  velocity,  '85, 
2580,2597,2613;  '87,  1229. 

—  mid  depth    lo    mean   velocity,  '84, 

16d0;  '87,2706. 
Ice.  formalion  of,  in  Allegheny  River, 
'80.  1771. 

—  Bnffalu  Harbor,  '87,235.1. 

—  Delaware  River,  '81,  822;  '82,  732, 

959;  '83,744. 

—  Di'lawaro  and  Chesapeake  Canal,  '62, 

955. 

—  Upper  HlssisHippI  River,  '64, 1630. 
Crushing  strength  or,  '82,  7U6,7>-8. 
Prewiure  of,  against  piei-H,  '82,T8.'> ;  '87. 

2076. 
Displacement  of  cribs  by,   '87,  2050, 
2IKi8. 


^  D.'lawaro  Riv.r,  '83,  000. 
■  -<•  harbors.    (Si^i^  Itarborn.) 

;jS».M..i;;™u™»Kl'.,,K,.,'M, 


.      ,      (SooWttlOT-lot.) 


582 


TOPICAL.   INDEX. 


Jetties. 

(See  also  Dikes  and  Breakwaters.) 

1.  Improvement  of  rivers  and  harbors  by, 
3.  Classification  as  to  methods  of  con- 
struction,   3.  Miscellaneous. 

1.  Improvement  op  rivers  and  har- 
bors BY. 

Jettieftf  action  of,  in  tidal  rivers,  '85, 
681. 
Effoct  of  voids  iu,  '82, 1434  ;  '85,  GHl. 
Improvement  of  XitAiuiihsk  River  by,  '81, 
1114. 

—  Baltic  harbors  b^^  '81,  lOfiO. 

—  Rmnswick  Harbor  by,  '80,  964. 

—  Charleston  Harbor  bV,  '80,  924 ;  '83, 

879 ;  '86,  1069. 

—  Chippewa  River  by,  '83, 1440. 

—  Delaware  River  by,  '85.  S-24. 

—  Galveston  Harbor  bv,  '80,  12J8;  '81, 

;;«6;  '82,1444;  '83,  1074. 

—  Holland  rivers  by,  '80, 1271. 

—  Mississippi  River  at  South  Pass.  (See 

Index  of  Works. ) 

—  Newbnryport  Harbor  by,  '81,  502; 

'83,  437. 

—  Pass  Cavallo  by,  '82.  1468. 

—  Penaacola  Harbor  by,  '81, 1179 ;  '84, 

1162. 

—  Sabine  Pass  by,  '83,  1048, 1052 ;  '85, 

142;^. 

—  St.  John's  River  by,  '85,  1251. 

—  Savannah  Harbor  by,  '81,  1101 ;  '82, 

1147; '83,  895,907. 

—  Snsqnehanna  River  by,  '80,  596. 

—  Volusia  Bar,  Fla.,  by,  '82,  1201. 

2.  Classification  of  jetties. 

Brush  and  stone,  '80,  596,922,924,9(>4, 
1228, 1271 ;  '81,  502,  1(144,  10.-)2, 
1061,1101,1114,1179.1328;  '82, 
1147,1201,  1445,  1468:  '83,  879, 
895, 907,  1048,  1052,  1074,  1440 ; 
'84,  1162,  1163;  '85,  824,  1251, 
1423;  '86,  1069. 

Piles  and  stone,  '83,  437,  584. 

Gabions,  '80,  1208,  1222. 

—  failure  of, at  Galveston,  '86,  1295. 
Concrete  blocks,  '80, 1126. 

2.  Miscellaneous. 

Cost  of  various  forms,  '80,  928;  '81, 

1067,  1123,  1132, 135();  '83,6^8. 
Scour  along  sides  of,  '82, 11%. 
Shoaling  at  ends  of,  '84,  1245. 
Actjou  of   teredo  ou  mats,  '82,  1188; 

'86,  1312. 
Jiirisdictioil  of  harbors  and  rivers. 

(Sec  Harbors.) 
K.yan  process  for  preserving  timber. 

(See  Timber.) 
I<ak.e8*    Northern  and  Northwestern. 
Water  level  ot,  '80,  2636;  '.1,  2e00; 

'82,  2344 ;  '84.  2011 ;  '86, 1844, 

'87,  1983,  2217,  226-^,  2417. 
Extreme  oscillations  of  Lake  Superior, 

'87,  1983. 
Effect  of  deepening  outlets  to,  '82, 2470. 


Levees*  Value  of,  in  rivor  improve- 
ment, '83,  2148. 
Use  of,  in  im])rovement  of  Mississippi 
River.'81, 2731, 2740>  '82, 27.53, 
2766;  '83,  2148 ;  '84,  2422;  '85, 
1713, 2547, 2566^  2873 ;  '87, 27<i6. 
Section  of,  on  Mississippi  River,  '84, 

2863,  28m, 
Closure  of  crevasses  in,  '84,  2866. 
Protection  against  crawfish,  '84,2863. 
Levels  and  leveling.  (See  Surveys.) 
Locks*    (See  Canals  aud  Dams.) 
JflapSf  device  for  printing  signs  on,  '85, 

2898. 
mattresses*  (See  also  Dams,  Dikes, 
Jetties,  and  Shore  protection.) 
Of  brush  described,  '80,9:58,944,  1211, 
i:^0, 1419;  '81, 1044, 1328. 1504, 
1507, 1560, 1598,  Plate  XV,  1610, 
1614, 1639 ;  '82, 1201. 1:^2,  lAiTy, 
1444. 1455, 1466, 1473, 1500, 1598, 
1601, 1603, 1613, 1630, 1647 ;  '83, 
943,  r309,  1312, 1316, 1318, 1326  ; 
'84,  942 ;  '85,  2988,  Plates  IU, 
IV,  and  V :  '87,  1387. 

—  compression  of,  '87, 1387. 

—  buoyancy  of,  '80,  1211. 

Wire  net  machine  for,  '81,  1625,  1028, 

1632. 
Cane,  '80,  1146,1210;  '82,  1362. 

—  buoyancy  of,  '80,  1211. 

—  cost  of,  '80,  1146. 

With  attached  wings,  '80,1380;  '87, 

789. 
Boat,   described,   '80,  1419 ;  '81,  1507, 
1508. 
meters,  Cnrrent*    (See  Surveys.) 
mininSTy  Hydraulic*  (See  Hydraulic 

raining.) 
movable  dams*    (See  Dams.) 
IVitro-grlycerfne*    (See  Explosives) 
Morthern    and     IVortb  western 

Lakes*    (See  Lakes.) 
Pasquean   wickets*     (See  Dams, 

Movable.) 
Pboio§^raphy«  results  at  explosion  of 

Flood  Rock,  '86,  691,  716. 
Piers*    (See  also  Crib?.) 
Occupation  of,  by  private  parties,  '80, 

2195 ;  '85,  2255,  2257. 
Foundations  for.    (See  Cribs.) 
Parapet  form  of  superstructure,   '84, 

2144 ;  '85,  2279,  2307. 
Careening  of,  at  Marcus  Hook,  Pa.,  '83, 

616. 
Disadvantages  of  parallel,  '80,  2021 ; 

'82,  2296. 
Accumulation  of  shore  drift  at,  '82, 582. 
Scour  at  ends  of,  '84,  1966. 
liendcred  sand-tight  by  brush,  '80,  1906. 

—  sheet-piling,  '80,  1906,   1914,  1916; 

'81,  2078 ;  '82,  2138. 
Iron  pier  at  Lewes,  Del.,  '82, 782 ;  '86, 
8:38. 

—  proposed  in  Delaware  Bay,  '82,  786; 

'85,  842. 
Piles  driving  methods  discnssed,  '82, 
1716;  '83,1185,  1249. 

—  by  steam  hammer,  '83,  1185,  1270, 

1272. 


TOPICAL  INDEX. 


583 


Piles— Continued. 
Driven  h§  drop  bamraer,  '83,  1185. 

water-jet.     (See  Water- jet.) 

— TariouB  methoda  compared,  '83, 1185, 
1249. 

—  in  Handy  soils,  '83,  1249. 

—  records  of,  on  Mississippi  River,  '84, 

1505,  1519. 

—  description  of  drivers  on  Mississippi 

River.  '82,  1719;  '83,  1251. 

Sustaining  power  of,  '86, 1982;  '87, 970. 

With  sqnare  ends,  '80,  2261. 

Hollow  cast-iron,  '80,  612;  '82,  716; 
'85  842. 

Cypress,  durability  of,  '83,  1132. 

Plan  of,  for  soft  bottom,  '87,  970. 

Brooming  of,  in  driving,  '82,  2164. 

Lifting  of,  by  ice,  '81,  618. 

Method  of  securing  on  rock  bottom,  '82, 
2137. 

Sheet,  nse  of,  in  jetties,  '83,  437. 

Driven  butt  down,  '81,  1555. 
Poinrder*    (See  Explosives.) 
Puddle.    Remarks  on,  '84,  2.331. 
Pumps*    (See  Hydraulic  dredges.) 
Kack-n-rock.    (See  Explosives.) 
Railroads*    (See  Transportation.) 
Rainfall*     (See   also    Canals,  water 
supply  for. ) 

Effect  of  forests  upon,  '84,  662. 

Ratio  of,  to  drainage,  '81,  1778. 

Amount  on  Columbia  River,  '80,  2302. 

—  Great  Lakes,  '82,  2344. 

—  Mississippi  Biver,  Upper,  '80,  1591, 

1599, 1612 ;  '81, 1778, 1801 :  '83, 
1458,  1467;  '84,  1622. 
Basin,  '84,  1615. 162 i. 

—  Punta  Rosa,  Fla.,  '82,  1207,  1228. 
^  St.  Ixttiis,  '84,  1615. 

—  San  Diego,  Cal.,  '80,  2246. 
Reservoirs.  Improvement  of  ri  vers  by, 

'80, 1690,  1601,  1659,  1952;  '81, 
1761, 1765, 1770, 1K09, 2492, 2747 ; 
'83,  14.'>5,  1463,  1472, 1475 ;  '85, 
1747;  '86,1502:  '87,1667,1675, 
1686. 

Dams.    (See  Dams.) 

Regulation  of  discharge  from,  '85, 1747. 

On  Potomac  River,  '84, 2321 ;  '85, 2469, 
2478,  2496. 
Revetuient  to  exclude  sand  from  chan- 
nels, '80,  1906,  1914,  1916 ;  '81, 
2078 ;  '82,  2138. 

Rivers* 

1.  General  considtrations.  2.  Physical  char- 
acleristicSj  as  batiks,  bid,  floods,  slopes, 
etc.    3.  Improvement  of, 

1.  Gemebal  considerations. 

Rivers,  jurisdiction  of  United  States  on. 

(See Harbors,  jurisdiction   of.) 
Injury  to,  from  artificial  deposits.    (See 

Harbors,  injury  to.) 
Bridging  of.    (See  Bridges.) 

2.  Physical  characteristics. 

Banks,  protection  of.     (See  Shore  pro- 
tection.) 

—  caving  o/,  at  Memphis,  '80,  1339. 


Rivers—Continued. 
Banks,  caving  of,  on  Red  River  of  the 

North,  %0,  1586. 
on  Sacramento  River,  '80,  2238. 

—  of  gravel  on  Ohio  River,  '85,  1840. 
Bars,  oriflnn  of,  in  Mississippi  River, 

'83,  2373. 
Bed,  changes  produced  by  ice,  '80, 1771 ; 
'82,  695. 

—  excessive  depth  of  Potomac,  '83,  781. 

—  sand-wave  movement  in,  '83,  2195, 

2197,2210,2216,2224,2230;  '85, 
569 ;  '87, 1:^1.    (See  also  Sand 
and  Sediment.) 
Floods  on,  Connecticut,  '80,  403. 

—  Mississippi,  '80, 1560 ;  '85, 2551, 2567. 

—  Tennessee,  *80,  1670. 
Discharge.    (See  Hydraulics.) 
Slope.     (See  Hydraulics.) 

.3.  IMPROVBMKMT  OF  RIVERS. 

Improvement  o/,  by  blasting.    (See  Rock 
removal.) 

—  chutes.    (See  Chutes.) 

—  dams.    ( See  Dams. ) 

—  dikes.    (See  Dikes.) 

—  dredging.    (See  Dredging.) 

—  ietties.    (See  Jetties. ) 

—  levees.    (See  Levees. ) 

—  locks  and  canals.    (Bee  Canals.) 

—  reservoirs.     (See  Reservoirs.) 

—  rock  removal.    (See  Rock  removal.) 

—  screws.    (See  Drod«;ing.) 

—  shore  protection.   (See  Shore  protec- 

tion.) 

—  slack- water  navigation.  (See  Dams. ) 

—  water-jot.  (See  Dredging  and  Water- 

jet.) 

—  wing-dfims.    (See  Dams  and  Jetties.) 
Roeii  removal. 

From  Ahncpee,  Wis.,  '80,   1912;    '83, 
1680,  KWl. 

—  Columbia  River, '80^  2293,  2295;  '83, 

2051;  '84,2255;  '85.2436;  '87, 
24^2. 

—  Delaware  River,  '81,  753;  '83,  60«. 

—  Des  Moines  Rapids,  '80,  1556,  1557: 

'82  1780 

—  Detroit  River,  Mich.,  '80,  2081 ;  '81, 

2277;  '82,2374;  '85,2166;  '86, 
1843 ;  '87,  2267 

—  Georgetown  Harbor,  D.  C,  '84,  967. 

—  HeU  Gate,  N.  Y.,  '80,  499-^4;  '81, 

621-628;  '82.  651,  653;  '83, 
533-540;  '85,715-723;  '86,67t>- 
690;  '87,  691. 

—  James  River,  '80,  650 ;  '81,  863 ;  '85, 

951. 

—  Nan*agansett  Bay,  '81,  558. 

—  New  River,  W.Va.,  '80,  681;  '81, 

908. 

—  Portsmouth,  N.H.,  '81,501 ;  '82,  505. 

—  Rod  River,  '85,  14H4. 

—  Rock  Island  Rapids,  '80, 1536;  '86, 

1452-14(>1. 

—  St,  Marv's  River,  Mich.,  '85,  2103; 
'87,  2240. 

-.-Willamette,  Oreg.,  '80,2276-2288. 
Ratio  of   eiRp\oHVve  to.  '80,  500  •,  '81, 
804, '83,  541 , '86,  685. 
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Bock  remoTal—Coi) tinned. 

Jtaiio  of  9olid  to  broken  rook,  '86,  685. 

By  nee  of  ooffer-damB,  '85, 1753 ;  '86, 
1450,  1461.    (See  also  Batteries 
and  Explosives.) 
Sand*    (See  also  River  Bars  and  Sedi- 
ment.) 

Specific  gravity  of,  '80,  1504. 

Waves,  movement  of,  in  river-beds,  '81, 
1679,  1653;  '83,  2195,  2197, 
2210,2216,2224,2230;  '86,569; 
'87,  1351. 

Deposition  of,  by  meeting  of  salt  and 
fresh  water,  '80,  953. 

Mining,  injury  to  rivers  and  harbors 
from .  ( See  Harbors,  inj nry  to, 
and  Hydraalic  mining.) 

Movement  of,  controlled  by  fences,  '80, 
2016*,  '81,  2211,  22;J6;  '83,475. 
(See  also  Shore  protection.) 

—  at  Sandy  Hook,  N.  J.,  '82,  404. 
Deposits  at  Dunkirk  Harbor,  France, 

'87,  2345. 
Transportation   of,    by   hydraulic 

dredges.    (See  Dredges.) 
Pile  driving  in.    (See  Piles  and  Water- 

SawdnsC.    Injnry  to  rivers  from,  '81. 
1679.    (See  also  Harbors,  in- 
jury to.) 
Scows*    DeHcription  of  self-dnmping, 

'85,  49a. 
Screw   bolts.    Best   form    for,  '84, 

1643 ;  '86,  1758. 
Sediment.    (See  also  Sand.) 
Method  of  determination,   '87,   3090, 
3121, 3123.   Plates  I,  II,  III,  IV, 
.  and  V. 
Amount  held  in  snspetision,  '81,  1653 ; 
'82,  2762 ;  '83,  7«1 ;  '86, 1299. 
Ships.    (See  Vessels.) 
Sliore  protection*    Most  ecouomical 
methods    of, '82,    1366,    1602, 
1732.- 
By  willow  planting,   '81,   1556;   '82, 

1595 ;  '86,  1009. 
--sand  fences,  '81, 2211,  2236;  '83, 475. 

—  mill  edgings,  *80,  1580. 

—  pile  revetment  tilled  with  brush,  '80, 

1839. 

—  brnsh  mattress  revetment,  '80,  1275, 

1335,  1339,  1389,  140H,  1412, 
1417, 1420, 1422, 1427.14:36, 1440, 
1442, 1444,1459.1496, 1506,  1586; 
'81, 1374,  1524,  1552, 1562,  1598, 
Plate  XV,  1610, 1614, 1618, 1639; 
'82,  1500,1598,  1601,1613,16^3, 
168^,  1690, 1694, 1700, 17:«;  '83, 
119:^1243, 13U8, 1312, 1317, 1326, 
1440,  2294,  Plate  IV,  Appendix 
L  ;  '84,  2411,  2767,  2776,  2798, 
2^35,  Plates  VllI  and  IX,  Ap- 
pendix L  ;  '85,  1566, 2776, 2795, 
2950, 3026 ;  '86,  1194, 1489 ;  '87, 
1558,  1565,  2734,  2761,  2765, 
3109. 
Grading  banks  by  nse  of  water-jet. 
(See  Water-jet.) 
Shore  revetment*  (See  Shore  pro- 
tection.) 


Sluices.    Flow  of  water  through,  'SO, 
1621, 1623. 
Use  of,  at  Falls  of  St.  Anthony,  'BO, 

1565. 
TnuMportation  of  sand  by.    (See  Hy* 

dranlic  dredges.) 
For  hydraulic  mining.    (See  Hydranlie 

mining.) 
Qrade  requireii  for,  '83,  1701. 
8na§[S«     (See  also  Index  of  Works,  MiB> 
siasippi  River,  Missouri  River, 
and  Ohio  River.) 
Dimensions  of, '80,  1743;   '85,    1793; 
'86, 1534. 
Snas-boats.  Description  of,  '80, 1838, 
2234, 2284  ;  '85, 1596 :  '87, 1555. 
Sonndinirs.    (See  Surveys.) 
Standards    of     nieasnrenient* 

(See  Surveys.) 
Steam-boats.    (See  Vessels.) 
Stone*    Specilio  gravities,  '80,  2264. 
Crushing  strength  of,  '80,  689. 
Cost  of.    (S»e  Index  of  Works,  subdi- 
yisiou,  louiracrs.) 
Surveys. 
Ji<ue-line  nieasnrements  at  Jacksonville, 
FU.,  '87,  1227. 

—  nse  of  steel  tape  for,  '87,  2943, 2958, 

3124. 
TriangHlatioH     methods    on    Missouri 
River,  '83, 1334. 

—  signals  for,  '87,  1228. 

Leveli  of  precision,  mfthods  and  resnltn, 
'80,  24*26 ;  '83, 1335.  2175,  22«9 ; 
'84,  2007,2441,2454,2547,2581  ; 
'85,  2650  ;  '86, 1268;  '87,  2945, 
2949,2981. 

—  limit  of  allowable  error  in,  '87,  2981. 

—  valne  of  Wye  level,  '87,  2981. 
Current  meierSf  description  of,  '80,  1219 ; 

'81   1709. 
—rating  of, '81,  1709;  '85,  2695;  '87, 
1227, 2822, 2836, 284 1. 2848, 2856. 

—  method  of  nse  on  Mississippi  River, 

'80,  1518,  1528 ;  '81, 1709 ;  '83, 
2-^26. 
Soundings,  method  on  Ark«nHas  River, 
'85,  1609. 

—  on  Lake  snrvey,  '85,  2103. 

Mississippi  River,  '80,  1517. 

St.  Mary's  River,  '80,  2072;  '86, 

1803. 

—  in  swift  currents,  '84,  22C%. 

—  rate  at  which  lead  Hue  sinks,  '83, 

2268. 
Borings  with  water-Jet,  '81,  2049;  '84, 

617. 
Maps,  device  for  printing  signs  on,  '85, 

2898. 
Teredo.    (See  also  Timber.) 
Piles  covered  with  zinc  protect  against, 

'80,  1-^12. 
Action  of  on  brnsh  mats,  '86, 1312. 

—  on  creosoted  timber,  '81,  819 ;  '82, 

782.    * 

Tides. 

Observations  at  Annapolis  Harbor,  '81, 
872,  h74. 

—  Atlantic  City  Harbor,  '81, 833 ;  '87, 

815. 


—  Calais,  He.,  '87,  478. 

—  Cape  Fear  Kiver,  '80,  699.  706,  712 ; 

'81,927,940;  '86,  <t97. 

—  ColDmbia  River,  "SI,  2539,  2550, 

—  CoDDecticnt  River,  "SS,  (S6. 

—  Delawnre  River  aad  Bay,  '80,  715, 

TJ0,7Xi;  '81,  H32. 

—  Exeter  Harbor,  N.  If.,  '81,  4DC :  '82, 

504. 

—  GalveatOQ  Bay,  '80,  1219;  >86,  1300, 

htm. 

—  Hartford,  Conn.,  '80.  404. 

—  Hodson  River,  '85,  679. 

—  Jackson villo,  Flu.,  "87,  12S9. 

—  James  River,  '80,  Ci50,  651 ;  '81,  866, 

ttM ;  '83,  <^. 

—  Jooesport,  Mo.,  '80,  :(61  ;  '81,  •461. 

—  Nantioflke  River,  Md.,  '80,  7al. 

—  Naotncket  Harbor,  '80, 429 ;  '85,  565. 

—  Narraganaett  Day,  '81,  561. 

—  Newbnrjport  Harbor,  '81,  501. 

—  New  York  Harbor,  '80, 5*2 ;  '85, 777. 

—  Potomac  River,  '83,  7M1, 

—  Portland  Harbor,  Orng.,  '87,  2507. 

—  Providence  Harbor,  '80,  :{79,  387. 

—  Rancocaa  River,  N.  J.,  '81,  I'M. 

—  Saline  PaM.,  Tei.,  '82,  1431;  '86, 

1280. 

—  Savannali  Harbor,  '82,  1167. 

—  Wood'B  Holl,  Maaa.,  '81,  546. 
Tlnber. 

Beat  form  for  wooden  beams,  '83,  1486. 
Creetoted,  "81,  690,  815,  81«. 

—  action  of  teredo  on,  '81,  818,   819; 

'82,  789, 

—  amoniit  of  oilnnod.  '81,  81.'>,  818. 

—  cost  of,  '81,  690  ;  '84,  2145. 

—  effect  of,  '81,  818. 

—  use  of,  at  O.iwego,  N.  T.,  '84,  2145; 

'85,  2276. 
Kyanized,  '82, 2456. 

—  coft  of,  '82,  2457. 

—  atronglti  of,  '82,  2459. 

Tows.    DiuieitBionsof,  on  Ohio  Rivor, 

'82,  1990. 
Transporiallon. 
EHect  of  river  TiiiTirovemont  on  cost  of, 

'87,  1921,2116. 
Wahir  anil   rail  rates  compared,  '82, 

S497;  '87,  «la9,  «130. 
Tunnels.    ForWnshinKtonAnncdncr, 

■84,  2.104 ;  '85,  24.53, 2469,  2480, 

2496 ;  '86,  2045 ;  '87, 2537, 2547. 


Area  required  for  aocliorage  o/,  '84, 
579,i.ari;  '85,531. 
WnvhiDKton   Aqnednct.     (See 

Aqueducts.) 
Water. 
Snpply  for  canals.     {See  Canals.) 
Fvaporatiou  of,  in  Florida,  '82, 1207. 
Filtraiion  of,  '86,  20d2,  2034. 
Aunlysis  of,  in  Louisville  Canal,  '87. 
18G:!. 
Water-Jet. 

Ute  of,  iu  gradinK  lianks  for  shore  pro- 
tection, ^80,  1444-1448;  '81, 
1.502, 1611 ;  '82, 1504, 1576, 1685, 
1688, 1691, 1701,  1710;  '83,  laac, 
1231.  1310,  131.5,  13-JO,  1:12.5, 
2296;  '84,270,27o0,  2799,2801, 
2836;  '85,2775,2949;  '87, 2915. 

—  driving  iJilOB,   '80,  1912;  '81,  I.''i08, 

1554, 1621;  '82, 1007, 1677, 1711, 
1719, 1723;  '83, 1185, 1249, 1270, 
1289, 1292 ;  '84, 2770,  2832 ;  '85, 
2.184 ;  '86,  1081 ;  '87,  31(i0. 

—  deepen  in  g  channels,  '82,  1.595,  ItilO; 

'83,  12:W ;  '84.  1:(02 ;  '85,769. 

—  making  boriOgs,  '81,  2ftl9 :  '84, 617. 

—  cleaninR  rock  of  detritus,  '81,  ti.',7 

2.'>07.  (Seoalsollydraulicmin' 
ingO 

Height  of,  on  Lake  Superior,  '87,  1965. 

—  at  Sanrly  Hook,  '81,  678. 

—  oil  Lake  Erie,  '85, 2279. 

—  fonunla  for,  '87,  1965. 
Velocity  of,  '81,  6Sl ;  '85,  8279. 
Force  at  Oswego,  N.  Y.,  '81,  2635,  '85, 


Slopes  on  breakwaters  from,  '84,  572. 
Of  sand.     (See  Sand.) 
Tlirongh  eartli  at  explosion  of  Flood 
Rock,  '86,  690,  694,  .05,  712. 
W^llloWS    for   shore    protiction,    '85, 

1554!;  '62,1595;  '86,  1009. 
Wlnir-dnnis.    (SooDaiusanU Jetties.) 
Wlreiiettinft,  (Sc-e  Dikes,  Mattresses, 

mill  ftboru  protection.) 
Wooden  beams.     (See  Beams.) 
Wrecks,    on   pacific  coast,  '81,  2G3G, 
2684.  (ScealsoInilexofWorks, 
SDbJeot,  "Wraoks.") 
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Abert,  S.  T.,  U.  S.  Agent. 
Aquis  Creek,  Vo. 
BretoD  Bay.  Md. 
Chicliahoniiny  River,  Ta. 
CbicbamoKen  Creek,  Hd. 
ColoDial  Beocb,  Va. 
Curriomaa  Bay,  Va. 
Dan  Hivar,  Va.  and  K.  C. 
French  Broad  River,  N.  C. 
Hampton  Eiver,  Va. 
Hull's  Creek,  Va, 
Hunter's  Creek,  Va. 
LeonardtowD  Harboi,  Hd. 
Muttaponi  Biver,  Va. 
Mntloz  Creek,  Va. 
Neabaco  Creek,  Va. 
Nomini  Creek,  Va, 
Occoqaan  River,  Va. 
Famanky  River,  Va. 
FatDxent  River,  Md. 
Piankstailk  River,  Va. 
FiBCatanay  Creek,  Md.  and  Va. 
Fort  Tobacco  Creek,  Md. 
Potomac  and  Anacostia  rivera,  Va. 
Potomac  River  at  Mount  Vurnon. 
Quantico  Creek,  Va, 
Kappa  ban  nock  River,  Va. 
BoftDoke  River,  N.  U. 
St.  Jerome's  Creek,  Md. 
Staunton  River,  Va. 
Stannton   River  between   Brook  Neal 

and  mouth  of  Fig  River. 
Totaaky  River,  Va. 
Upper  Machodoc  and  Urbann  croeka. 
Urbana  Creek,  Va. 
Washington  and  Georgetown  Harbors, 


ashinRto 
D.C. 


Wicomico  River  (Great),  Va. 

Yadkin  River,  N,  C. 

York  River,  Va. 
Abraham.    (See  Kire  &  Abbaham.) 
Adams,  G.  W.,  .Contractor. 

Fenaacoia  Harbor,  >'1b. 
Adam9,  T.  p.,  Asiiilant  Engineer, 

Arkansas  River  at  Pine  Binff,  Ark. 
AiNSLiB, CocBRAK  &  Co.,  Contraotore. 

Kananba  River  (Oreat),  W.  Va. 
AlNSWORTH,  O.  J.,  Conlraelor. 

Colnoiijia   River  (Upper)   and    Snake 

Ai.KXANDBR,  0.,  Asaiitant  Engineer. 
Warron  River,  R.  I. 


Alexander,  W.  A.,  Contraolor. 

Apalachicola  Bay,  Fla. 

EBcambia  and  Conecuh  rivers,  Ala.  and 
Fla. 
AXLSM  &  Ulaibdell,  ConlractoTM. 

Ohio  River  (except  Falls,  etc.). 

Ked  Eiver,  Lo.  and  Ark. 
AiXEN,  J.  W.,  Aaeiitant  Engineer. 

Fox  and  WiacouNiu  rivers. 
Ai-LEH,  L.  E.,  Coiitraelor. 

Charlevoix  Harbor,  Mich. 

Frankfort  Harbor,  Micb. 
Allkn,  T.  J.,  Conlroceor. 

New  Haven,  Conn. 
Allmbndinobr,  J.  M.,  Contraclor. 

St.  Joseph  Harbor,  Mich. 
Ai_MT,  O.  C,  Atiielanl  Engineer. 

Stonington  Harbor,  Conn. 
A1.RICHS,  H.,  JtHts/aNe  Engineer. 

SuaquehaQna  River,  Pa. 
Ambrosk,  J.  W.,  Contractor. 

GowanOB  Bay,  N.  Y. 
American    Dredging    Cohpa;{y,    Cob- 
tracton. 

Anuapolis  Harbor,  Md. 

Baltimore  Harbor,  Md. 

Broadkiln  River,  Del. 

Corsica  Creek,  Md. 

Delaware  Bay,  ice-harbor  at  bead  of. 

Delaware  River  below  Bridcsbarg. 

Duck  Creek,  Del. 

Frank  ford  Creek,  Fa. 

Marcns  Hook,  Dul. 

Manrtcn  River,  N.  J. 

Mispilliou  Creek,  Del. 

New  Caetlo,  Del. 

Onancock  Harbor.  Va. 

Potomac  Rivtr,  Washington,  D.  C. 

Ran  cocas  River,  M.  J. 

St.  Jones  River,  Del. 

Salem  Bivcr,  N.  J. 

Savannah  Biver  at  and  below  Ang Data. 

Sobuylkill  River,  Pa. 

Secretary  Creek,  Md. 

Snsqaehanna  River  at  and  below  Havre 
de  Grace. 

Treadhaven  Creek,  Mil. 

Wilmington  Harbor,  Del. 

York  River,  Va. 
Anderson  &.  Blaisd^u.,  Controcl«r». 

Volusia  Bar,  Fla, 
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AndersoK,  C.  D.|  a  natal  ant  Engineer. 

Uomocbitto  Kiver,  Miss. 

Natalbany  River,  La. 
Andrews,  G.  W.,  Caniracior, 

Saco  River  ( break wa  er),  Mo. 
Andrews,  J.,  Contractor. 

Gut  opposite  Batb,  Me. 

Bleriimac  River,  Mass. 

Portsiuoiith  Harbor,  N.  H. 
Andrews  &  Locke,  Contraciora. 

Delaware  Breakwater,  Del. 
Appleton,  C.  II.,  Contractor. 

Mississippi  River,  8t.  Paul  to Des Moines 
Rapids. 
Arnold  &  Stevens,  Contractors, 

New  Haven,  Conn. 
Atkinson,  J.  J.,  Contractor. 

Buffalo  Bayou,  Tex. 

Muity  River,  Tex. 
Atlantic    Dredging    Company,    Cow- 
tractor*. 

East  River,  N.  Y. 

Keyport  Harbor,  N.  J. 

Lnbeo  Channel,  Me. 

N(?wtown  Creek,  N.  J. 

Providence    River   and    Narragansctt 
Bay,  R.  I. 

Raritan  Bay,  N.  J. 

Sheepsbead  Bay,  N.  Y< 

Warebam  Harbor,  Mass. 
Atlas  Dredging  Company,  Contraciara. 

Cape  Fear  River,  N.  C. 
AVBKILL,  I).  M.,  Con1raci/>r. 

Fairport  Harbor,  Ohio. 
Babcock,  II.  N.,  Aaaiatant  Engineer. 

Ashland  Harbor,  Wis. 

Black  Rock  Harbor,  Conn. 

Branford  Harbor,  Coon. 

Clinton  Harbor,  Conn. 

Greenport  Harbor,  N.  Y. 

Madison  Harbor,  Conn. 

Mamarone<;k  Harbor,  N.  Y. 

Milford  Harbor,  Conn. 

Peconic  River,  N.  Y. 

Stamford  Harbor,  Conn. 

Westport  Harbor,  Mass. 
Bacon.    (See  Broderick  &,  Bacon.) 
Bacon,  H.,  Aaaiatant  Engineer. 

Cape  Fear  River,  N.  C,  below  Wil- 
mington. 

Chester  River,  Md. 
Bacon,  J.  H.,  Aaaiatant  Engineer. 

Lockwoods  Folly  River,  N.  C. 
BaGNALL,  G.,  Aaaistant  Engineer. 

Mississippi  River,  between  months  of 
Illinois  and  Ohio  rivers. 
Bailey,  D.  E.,  Contractor, 

Bnflalo  Harbor,  N.  Y. 
Baker,  S.  S.,  Contractor. 

Duluth  Harbor,  Minn. 

Grand  Marais  Harbor  of  Refuge,  Mich. 

Witblacoocheo  River,  Fla. 
Baker,  W.  H.,  C'oM^rartor. 

Peusacola  Harbor,  Fla. 
Ballou,  F.  K.,  Contractor. 

New  Haven,  Conn. 

Stouington  Harbor,  Conn. 

Thames  River,  Conn. 
Baltimore  Dredging  Company,   Con- 
traotora, 

Conica  River,  Md. 


Baltimore  Dbkdging  CoMPAJnr— C*nt*d. 

Susquehanna  River  At  and.  below  Havre 
de  Grace. 
Bangs,  A.  M.,  Contractor. 

Charleston  Harbor,  S.  C. 
Bangs  &  Dolby,  Contractors. 

Charleston  Harbor,  S.C. 
Bangs,  E.  T.,  Contractor, 

Charleston  Harbor  at  Sullivan's  Island, 
S.  C. 

Savannah  River  at  and  below  Augusta. 
Bangs,  M.,  Contractor. 

Savannah  River  at  and  Uclow  Augusta. 
Barber,  A.  W.,  Aaaiatant  Engineer, 

Ancloto  Harbor,  Fla. 

St.  Augustine  Harbor,  Fla. 

St.  John's  River  to  Juniper  Inlet,  Fla. 

Volusia  Bar,  Fla. 
Barber,  W.  H.,  Aaaiatant  Engineer, 

Apalachicola  Bay,  Fla. 
Barker,  C.  S.,  Contractor. 

Alpena  Harbor  (Thunder  Bay),  Mich. 

St.  Mary's  River  and  Falls  Canal,  Mich. 

Superior  Bay  and  St.  Louis  Bay,  Wis. 
Barnett,  J.,  Contractor. 

Ashtabula  Harbor.  Ohio. 

Erie  (Presqne  Isle)  Flarbor,  Pa. 
Barney,  J.  H.,  Aaaiatant  Engineer, 

Colli  water  River,  Miss. 
Barrett.    ( See  McKknzIe  &  Barrett.  ) 
Barret,  J.,  Contractor. 

Cleveland  Harbor,  Ohio. 
Barry,  J.  J.,  Aaaiatant  Engineer, 

Big  Hatchie  River,  Tenn. 

Big  Sunflower  River,  Miss. 

Cold  water  River,  Miss. 

Deer  River  (South  Forked),  Tenn. 
Bayless,  S.  L.,  Aaaiatant  Engineer, 

Beaver  Bay,  Minn. 
Bay  State  Dredging  Company,   Con- 
tractora, 

Boston  Harbor,  Mass. 
Beamkn,  I.  W.,  Aaaiatant  Engineer, 

Red  River,  La.  and  Ark. 
BEARDSUsr,  A.  J.  &  H.  N.,  Contractors, 

Bridgeport  Harbor,  Conn. 

Flushing  Bay,  N.  Y. 

New  Haven  H.arbor,  Conn. 

Newtown  Creek,  N.  Y. 

Nor  walk  Harbor,  Conn. 

Pawcatuck  River,  R.  I.  and  Conn. 

Sheepsbead  Bay,  N.  Y. 
Beard,  W.  H.,  Contractor. 

Narragansctt  Bay  (Little),   R.  I.   and 
Conn. 

Providence  River,  R.  I. 

Taunton  River,  Mass. 
Beattie,  J.,  Contractor. 

Connecticut    River    below    Hartford, 
Conn. 

New  Haven,  Conn. 

Port.  Jefferson  Harbor,  N.  Y. 
Bfxkford,  Knox  &.  Co.,  Contractors, 

Chicago  Harbor,  111. 
Bedford,  S.,  Contractor, 

Saugatnck  Harbor,  Mich. 

White  River  Harbor,  Mich. 
Belford,  S  ,  Contractor, 

Manistee  Harbor,  Mioh. 
Bkll,  A.  C,  Aaaiatant  Engineer, 

Calcasieu  Pass,  La, 


Brnnrtt,  J.,  CoHtraclor. 

Fairport  Harbor,  Ohio. 
Bknnrtt,  U.  8.,  A»iiUla«t  SiiperiMitmdeHi. 

KeDtucky  River,  Ky. 
Benson  &  McNek,  VonlraBlora. 

Potomac  Eiver,  D.  C. 
BiiNTiJcr,  H.  A.,  Jitistant  Engineer. 

PawtQckot  River,  R.  I. 

Potuwomnt  RLvlt,  K.  I. 

Providence   River    aod    Narragaiisott 
Bay. 
Benton,    (Seo  Bbainahd  &.  Bknton.  ) 
Bbnton,  T.  H„  Conlractor. 

Elizabetb  Elver,  N.  J. 

BUKGK88.     (See  SUUMWAY,   BUBOEfiS  &. 

Co.) 
BuRKKK.     (See  ScilWAKZ  &.  Bkrner.) 
Bkrrick,  C,  A>tittan$  Engineer. 

Saco  River,  Me. 

York  Harbor,  Me. 
BiETRT.    (See  Gekvin  &  Bietry.) 
Birch,  H.,  Controetor. 

Nomini  Creek,  Va. 

Ku;>pnbauuock  River,  Ta. 
Bird,  C.  M.,  Agiiatant  Enginfer, 

Cbiocoteague  Bay  tu  Delaware  Bay. 

Pucomoke  River,  Hd. 

SuHsafraa  River,  Md. 
Bird.  H.  D.,  Ag»i>tanl  Engineer. 

Appomattox  River,  Va. 
Bi^cK.    (See  Harris  Sl  Black.) 
Blajbdell.      (See    Allen    &     Blaig- 

L.) 

'    H.,  AuUtant  Jimtim.  . 

rt  BeD- 

BiAiBDELL  &.  ANi>BitS0N,  Contraelon. 

Savanuab  River  above  Aagnata. 

VoVisiaBar,  Fla. 
BLANcnARi>  &  UcAlpine,  Contraetorg. 
.   8aiiaB..iicli,MiKh. 

Blu.nimj.v,     (See  Thoma8  &  Bltjudon.) 
Blunt,  W.  G.,  Aamtant  Engineer. 

MilMiSHippi  River,  between  month    of 
Obiu  Uivcr  aud  Head  of  Paiwrs. 
BOALT.     (See  McDonald  &  Boalt.) 
BudwkllGraniteCompant,  Contraatora. 

Rockland  Harbor,  Me. 
BoeciiKE,  A.,  Aaiiflant  Engineer. 

Humboldt  Buy  Harbor,  L'al. 

Sacraoiento  and  Fealber  rivers,  Cal. 

Smilb'H  River,  Cal. 

WilmiUKton  Harbor,  Cal, 
Both,  A.  C.,  Ai-eiilani  Engi)teer. 

>Iarrisucket  River,  Me. 

Moosebec  River  at  Joneiji>oTt,  Me. 

NarrBKangiiH  River,  Mo. 
BoTHFiELD,  H.  F.,  Amiiiant  Engitmer. 

Boston  Harbor,  Mass. 

Gloucester  Harbor,  Mass. 

Hiozbam  Harbor,  Mass. 

Hulf  Harbor,  Maaa. 

LyDD  Harbor,  Mbbs. 
BouKBR,  J.  A.,  Conlractor. 

Black  Rock  Uarboi,  Coou. 


SbrewBbury  Rivur,  N.  J. 

Stoniiigtou  Harbor,  Conn. 

TbameBRivcr.Conn. 
lioYi).     (See  SiiADuoLT,  Boyd  &.  Co.) 
'VUTNTON  Brotiikrh,  Contraclore. 

lliligliaiii  Harbor,  Mass. 

Scitiialo  Harbor,  Mass. 
UiiAur,  J.,  Contractor. 

Urtinswick  Harbor,  Ga. 
U.iAGlWN,  C.  H.,  CoixUaclar. 

Richluoud  Islauil,  Mo. 
Urainard  Sl  UENro!4,  Contractore. 

Puwtuiket  River,  H.  1. 

Stateu  l!)laQ(land  New.Ieraoy  Channel. 
llRAiNAiii),  E.,  Conlrmitor. 

BJach  liock  Harbor,  (Jonu. 

Canamiu  Bay,  N.  Y. 

Oowunus  Bay,  N.  Y. 

Now  Loodoii  Harbor,  Conn. 

New  York  Harbor  (UedDoys  aud  Uaia 
Ship-Cbannel). 

Passaic  River,  N.  J.,  TjbIow  Newark. 

PawtucketRiver,  U.  I. 

Shrewsbury  River,  N.  J. 

WiKMlbridge  Creek,  N,  J. 
Brktiikrton,  a.  S.,  Conlraelor. 

Ontonagon  Harbor,  Micb. 
Brldoewa'I'br   Iron  and   Btkei.  Coii- 
pant,  Conlraetort. 

Sandy  Bay.  Mass. 
Bl.OADLBY,  T.  C,  A»ei»tanl  Ennineer. 

Missouri  River   from   monib  to  Sioaz 
City. 
Bkock,  r.  A.,  Cotttractor. 

Brazos  River,  Tex. 
Br.ODG'  ICK  Sl  Bacon,  Contnelort. 

Mississippi  River,  between  months  of 
Illinois  and  Ohio  livem. 
Brooks,  Joglyn  &,  Co.,  Contractor*. 

Sand  Beach,  Micb. 
Bbondway.     (See   Wootkn  Sl  Bkond- 

Brown,  C.  A.,  Contractor. 

Delaware  Breakwater,  Del. 
Biow.s,  E.  G.,  Goniraetor. 

Elizuboth  River,  N.  J. 

Rahway  Rivi-r,  N.  J. 
Bl:oWN,  H.  S„  (.■onfrncfor. 

Galena  River  and  Harbor,  111. 

Mississippi  Biver,  from  Des  Moines  Rap- 
ids to  inoiith  of  Illinois  River. 
Bnow\,  H.  S.,  &.  Co.,  Cmtraclori. 

Coivro  Kiver,  Mo. 

Mississippi  Kiver,  froui  St.  Paul  to  l^ea 
Moines  Rapids. 
Brown,  W.  H.,  Contractor. 

Delaware  Breakwater,  Del. 

Savannah  Kiver  above  Augristn. 
Brunnrr,  F.,  Contractor. 

Aransas  I'nss  aud  Bay,  Tex. 
Bryan,  J.  A.,  Contractor. 

St.  John's  River,  Fla. 

Vulnsia  Bar,  Fla. 
BUCUANAK,  J.  C,  Ataittani  Engineer. 

Itaynil  »i<'  ^'"^  Manchae,  La. 
BuROKB-    (,See  Rahp  &■  Bubobr.) 
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BUROWYN,  C.  p.  E.,  A$9iBiant  Engineer. 

James  River,  Va. 
BUKKKy  W.  H.,  A»si$iant  Engineer, 

Galveston  Harbor,  Tex. 
BURNKT  A  Co.,  Contractor, 

Falls  of  Ohio  River. 
BuRNBTT  &.  Ross,  CwfUraoter. 

Galveston  Hai  bor,  Tex, 
BuRNBTT,  R.  S.,  Contractor. 

Altamaba  River,  Ga. 
Bu*>NBT,  J.,  Assistant  Engineer. 
Bayou  Pierre,  La. 
Big  Hatchie  River,  Tenn. 
Mississippi    River,  between  month  of 
Ohio  River  and  Head  of  Passes. 
BURBOWS,  F.  8.,  Aseietant  Engineer, 
Bayou  r'Arbonne,  La. 
Bayou  Macon,  La. 
Belamy  River,  N.  H. 
Caasidy's  Bayou,  Miss. 
Cypress  Bayou,  Tex. 
Deer  Creek,  Miss. 
Mississippi   River,  between  month  oi 

Ohio  River  and  Head  of  Passes. 
Monroe  Harbor,  La. 
Ouachita  aud  Black  rivers.  La. and  Ark. 
Red  River,  La. 
Byram,  W.  H.,  Assistant  Engineer, 

Arkansas  River  at  Pine  Bluff,  Ark. 
Byrnks.     (See  Hitchcock  &  Byrnbs.) 
Cackky.    (See  Stubbs  &  Cackky.) 
Caffbe,  O.  N.,  Assistant  Engineer. 
Mississippi   River,   from    Des   Moines 
Rapids  to  month  of  Ulinois  River. 
Caldwell,  J.,  Contractor, 
Ashtabula  Harbor,  Ohio. 
Caleb.  J.,  Contractor. 
Chickahoininy  River,  Va. 
James  River,  Va. 
Calbr,  J.,  &  Co.,  Contraotore. 
Archers  Hope  River,  Va. 
Currituck    Sound.  Coanjok    Bay,  and 

North  River  Bar,  N.  C. 
James  River,  Va. 
Pagan  Creek,  Va. 
St.  Jeromes  Creek,  Md. 
Calumkt  and  Chicago  Canal  and  Dock 
Company,  Contractors, 
Calumet  Harbor,  HI. 
Canada.    (See  Mosely  &.  Canada.) 
Canady.  B.  W.,  Contractor. 

Neuse  River,  N.  C. 
Carkin,  Stickney  &  Cram,  Contractors. 
Ashtabula  Harbor,  Ohio. 
An  Sable  River  and  Harbor,  Mich. 
Belle  River,  Mich. 
Cheboygau  Harbor,  Mich. 
Clinton  River,  Mich. 
Detroit  River,  Mich. 
Manistee  Harbor,  Mich. 
Portage  L'lke,  Mich. 
Saginaw  River,  Mich. 
St.  Mary's  River  aud  Falls  CanaL 
Sandusky  City  Harbor,  Ohio. 
Toledo  Harbor,  Ohio. 
Carmody.    (See  Sihpman  &  Carmody.) 
Carmody  &  Maplk,  Contractors. 

Wabash  River,  lud. 
Carp  nter,  £.  J.,  Assistant  Engineer. 
Middleport  Harbor,  Ohio. 


Carpentbr,  £.  J.— Continued. 
Ohio  River  (except  Falls,  etc.). 
Ohio  River  at  Rochester,  etc. 
Carrel,  F.  J.,  Assistant  Engineer, 

Snake  River,  Wash. 
Carruthkrs,  T.  H.,  Contractor. 

Kentucky  River,  Ky. 
Carson,  J.  P.,  Assistant  Engineer. 

Broa<l  River,  S.  C. 
Cary,  J.  L.,  Assistant  Engineer. 
Tennessee  River  at  and  below  Chatta- 
noosa. 
Cask,  J.  H.,  Comlractor. 

Oswego,  N.  Y. 
Cabgkaih.W.T.,  Contractor. 
Ontonagon  Harbor,  Mioh. 
Sheboygan  Harbor,  Wit. 
CashbnI^  McKay  Sl  Co..  Contractore. 
Skagit,  Stielaqnamisn,   and  Nooteaok 
rivers.  Wash. 
Cats,  C.  £.,  Contractor. 

Tangipahoa  River,  La. 
Chalmers.    (See  Holmes  &  Chalmers.) 
Chamberlain,  W.,  Contractor. 

Rah  way  River,  N.J. 
Chandler  Brothers,  Contractors, 

St.  Clair  Flats,  Mich. 
Chapman,  A.  F.,  Contractor. 

Sodiis  Harbor  (Great),  N.  T. 
Chapman,  J.  E.,  Contractor. 
Bostou  Harbor,  Mass. 
Portland  Harbor,  Me. 
Charleston  Dredging  . Company,  dm- 
tractors, 
Ashley  River,  S.  C. 
Wappoo  Cut,  S.  C. 
Chase,  V,.  k.^  Assistant  Engineer, 
Big  Sandy  River,  W.  Va.  and  Ky. 
Guyandotte  River,  W.  Va. 
Cheney.    (See  Trumbull  &,  Cheney.) 
Chicago  Dock  and  Drbdoing  Company, 
Contractors, 
Cain  met  Harbor,  HI. 
Chicago  Harbor,  111. 
Chicago   Lumbering   Company,    Con- 
tractors, 
Manistique  Harbor,  Mich. 
Guilds,  W.  M.,  Assistant  Engineer, 
Mississippi  River,  between  month    of 
Ohio  River  aud  Head  of  Passes. 
Church,  D.  ^ .^  Assistant  Engineer, 
Missouri  River,  from  mouth  to  Sioux 
City. 
Churchill,  J.  C,  Assistant  Engineer. 
Lake  Champlain  Channel,  etc 
Wad  ding  ton  Harbor,  N.  Y. 
Cincinnati  Iron  Company,  Contractors. 

Ohio  River  (except  Falls,  etc.). 
Clark,  D.  A.,  Assistant  Engineer. 

Ohio  River  (except  Falls,  etc.). 
Clark,  J.,  Contractor, 

Ohio  River  (except  Falls,  etc.). 
Claybrooke,  J. P. ^Assistant Engineer. 

Ohio  River,  Falls  of. 
Cleary,  J.,  Contractor, 
Missinsippi  Rivor,  between  months  of 
Illinois  and  Ohio  rivers. 
Clendinen  &  Graham,  Contractors. 

Ohio  River  (except  Falls,  etc.). 
Cleveland,  Brown  &  Co.,  Contraotart. 
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Port  OiDtoD  Harbor,  Ohio. 
Cloud,  J.  A.,  Contrael<ir. 
St.  JoLa's  Kiver  sud  FemandiD*  Har- 
bor, FU. 

COCIIftAN.    (SueAlNSLIK.COCHKAN&CO.) 

CoDD,  U.J.,JtCo.,  Contraclori. 

Norfolk  Harbor,  Va. 
COLB,  C.  M.,  Conlraclor. 

UisBianippi  River,  from  DeaMoloeH  Rap- 
ids to  pioulh  of  ininoia  River. 

Ohio  River  (except  Falls,  etc.). 
Cook,  J.  W.,  Coniraclor. 

Oliio  Rivpr  (except  FalU,  etc.). 
COOLBT,  L.  E.,  Ataitlant  fingineer. 

Miasouri  River,  from  luonlti  tv  Sionz 
City. 
Collins,  H.C.,Afriiiant  Engineer. 

Aiuito  Kiver,  La. 

Bujou  Cliito  River,  Miss,  and  L». 

Bajion  Conrtableaii,  La. 

BajoQ  Folia  River,  La, 

Bayon  Techf,  La. 

Bayoa  Fnaitier,  La. 

Carthace  aud  Jackson  harboni. 

CashieRiver,  N.  C. 

Grand  Lake,  La. 

Natiilbanf  River,  La- 
New  Orleans,  t.a. 

TaDRipaljoa  River,  La. 

TchefiiDCte  River,  La. 

Tickfaw  River,  La. 

Water  coiirseH  in  LoniRiana. 

Went  Pearl  River,  Ln. 
CoLOBiDo  AND  Santa  Fft   Railroad, 
Conlractort. 

Oalvestou  Harbor.  Tex. 

CUNSLRTON,    T.    J.,    &.    BnOTUEB,    Con- 

Kentiicky  River,  Ky. 
CoNLKY,  O.  J.,  Conlraclor. 

Nevr  Haven  ilaibor,  Cona. 
CoN8TA.\TiHK,  D.,  Coiiimoior. 

CLeater  River,  Md. 

Cboptank  River,  Md. 

Jamee  River,  Va. 

OnancDck  Harbor,  Va. 

Pocomoke  River,  Md. 

St.  Jerome's  Creek,  Hd. 

Urbana  Creek,  Va. 
Coon  &,  Moonet,  Contraetori. 

Susq  neb  anna  River,  Pa. 
CooPRU.    (See  Thfhan  &,  Cooprr.) 
CoRLKiT.    (See  Drwak  &  Curlbtt.) 
CoHLKTT,  J.,  ConlracioT. 

Peiitvfater  Harbor,  Mich. 

Wliite  River  UurlHit,  Mich. 
CoRNWELL,  C.  L.,  Asidaiant  Engi<M«r. 

ObioRiver.Fallsof. 
Cotton,  F.  B.,  Conlraclor. 

Delaware  River  below  BrideshnrK. 
Cotton,  J.  P.,  Ai$i>iaiii  Enginter. 

Block  Island  Harbor,  R.  I. 

Tiiunton  River,  Mass. 

Warehiim  Harbor,  Mass. 

Wood's  Holl  Harbor,  Moss. 
Covington  Dock  Company,  Contraetort. 

Oltio  Eiver  (B;^copt  Fulls,  etc.). 


Obio  RiviT  (except  Fal1n,  etc.}, 
CltAIO,  N.  B.,  Amitlant  Engineer. 
Mississippi   River,  l>etnecn    month   of 
Ohio  River  and  Head  of  Paaaes. 
CRAWFOiti),  H.,  CoKlractor. 

Kauawiia  River  (Groat),  W.  Va. 
Crescrnt  City  Wreckinq  Compakt, 
Contratlori. 
Ohio  River  (except  Falls,  etc.). 
Cro8M*Nj  C.  Jt»iflarit  Englaear. 
AUnajiee  Harbor,  WIn. 
Menomonee  Harlior,  Mich,  and  Wis. 
CnoKRU,  W.  C,  Aniilant  Enginter. 
Ciinibirlatiil  River  (above  Nasbville). 

CLlriil>erbin<1  River.  Ky. 
CULBEKT  Brothrks.  CoxtraetOTt. 

Calumet  Harbor,  HI. 
Culpbpphr,  H.  E.,  Conlractor. 

Chickabuminv  River,  Va. 

PaKati  Creek,  Va. 
Cl'lver,  D,  E.,  Contractor. 

Poti.iiiac  River,  D.  C. 
CUMMINGS.    (SeeMOKItIS  I&  CUUMINOS.) 
Cdmminob,  8.  R,,  Conlraclor. 

Cheeseqiiakes  Creek,  N.  J. 

Delaware  Itreiiknater,  UeL 
CuNMl.vos,  T.,  Conlraclor, 

WiliiiioKlon  Harbor,  Del. 
Cunningham,  L.  A.,  Contractor. 

Volusia  Bar.  Fla. 
Currir,  C.,  Conlraelor. 

Sand  Beuch,  Mich. 
CuimiR,  D.  H.,  Asiielant  Enginefr. 

MiitsiKiiippi  Kiver,  between   luoDths  of 
lltiiiois  nnd  Ohio  rivers. 
CORRITT,  J.  F.,  Vonlraetor. 

Portsiiioutb  HiirlHtr,  N.  H. 
Curtis,  W.  R.,  Amiilunt  Engineer. 

Bciiuswi<:k  Harbor,  Ga. 

Cnmberlaud  Sonud,  Fla.  and  Go. 
CUTLRR  &.  Savidok,  Contracton, 

Grand  Haven  Harbor,  Mich. 
Dabney,  T.  .1.,  ilsaialant  Engineer. 

Mississippi  River,   lietween   uioutb  of 
Ohio  and  Head  of  Passes. 
Daorr,  J.  H.,  A»>i»Uii'l  Enginter. 

Brandywine  River,  Del. 

Delaware  River. 

Wilmington  Harbor,  Del, 

Susqiietianoa  River,  Pa, 
Daggett,  T.  W.,  Contraotor. 

Waccamaw  River,  N.C. 
DARE,D.,CoB(rin)(or. 

Frankfort  Harbor,  Hi  oh. 
Dale,  H.  8.,  Cooiraetor. 

I'>aukfo]'t  Ilarlinr,  Mich. 

Graud  Haven  Hurbor,  Mich. 

Mauislce  Harbor,  Mich. 
Daly.    (See  McDbhmott  &.  Daly.) 
Daly,  C,  Cotilractor. 

Waddinpton  Hariior,  N.  Y. 
Daly,  W.  J.,  Contractor. 

Sackett's  Harbor,  N.  Y. 
Darling,  J.  P.,  A»»i>lanl  Eniiineer. 

Beaufort  Harbor  aud  New  River,  N.  C. 

Cape  Fear  and  Waccouiaw  rivers,  M.C. 

X.iUington  lUver,  ^.  C. 
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Darling,  J.  P.— Coutinneil. 

L.YUcIi*8  River,  8.  C. 

Now  Berue  to  Ik^uufort,  N.  C. 

New  KiviT,  N.  C. 

Pamlico  and  Tar  River,  N.  C. 

Town  Cnnk,  N.  0. 

Wrttert'e  River,  S.  C. 

White  Oak  River,  N.  C. 
Darhaii.    (Heo  Waliki:  &  Dakkau.) 
Daubrnky,  G.,  A/ttiistant  Emjintir. 

Atlantic  City  Harbor,  N.  J. 

('fimborlanfl  Sound,  Fla  and  Ga. 

l*ort  Ro.val  River,  8.  C. 
D^VuuiA,  L.,  AHH\%tant  Engineer, 

Atlantic  City  Harbor,  N.  J. 
Davenport,  R.,  Asfdntant  Engineer, 

Cannon  River,  Minn. 

Minnesota  River,  Minn. 

Mi8siH.>ip|>i  River,  reservoir  at  Hources. 

Mississiitpi  River,  above  Falls  of  St.  An- 
thony. 

Red  Lake  River,  Minn. 

Red  River  of  the  North,  Minuoeota  and 
Dakota. 
Davidson,  P.  S.,  Confracior. 

M isMiMHi ppi  River,  St.  Paul  to  Des  Moines 
Rupids. 
Davis,  13  A.,  Contractor, 

Apimniattox  River,  Va. 
Davis,  C.  B.,  Jasistant  Engineer. 

Missonri  River,  from   mouth  to  Sioux 
City. 
Davis,  C.  E.,  Contractor, 

Hyannis  Harbor  (breakwater),  Mass. 

Wood's  Huli  Harbor,  Mass. 
Davis,  I-'.  S.,  Assiatant  Engineer. 

Mississippi   River,   between  month  of 
Ohio  River  and  Head  of  Passes. 
Davis,  J.  C.  «fe  J.  H.,  Contracfora, 

Sandusky  City  Harbor,  Ohio. 
Davis.  J.  H.,  A^nintant  Engineer. 

Mississipjii   River,  between   mouth  of 
Oil  in  River  and  Head  of  Passes. 
Davis,  N.  S.,  Asnintant  Engineer. 

Calcusieu  River,  La. 

YiilabuHha  River,  Miss. 
Davis,  S.  D.,  Contractor, 

Ohio  River  (except  Falls,  etc.). 
Davis,  S.  H.,  Contractor. 

Sacranu-nto  and  Feather  rivers,  Cal. 
Davis,  W.  S.,  AaHistant  Engineer. 

Bear  Creek,  Miss,   (branch  of  Yazoo 
River). 

Big  Black  River,  Miss. 

Loosascoona  River,  Miss. 

Roebnck  Lake,  Miss. 

TchulaLake,  Miss. 
Dawes,  Irish  &  Co.,  Contractors. 

Muskingum  River,  Ohio. 
Dk  CoiTK.s,  G.  A.,  Contractor. 

Volusia  Bav,  Fla. 
Dk  Lano,  C.  H.,  Contractor. 

Ticouderoga  River,  N.  Y. 
Delaware  and  Cdrsapkake  Improve- 
ment Company,  Contractors. 

Delaware  River  below  Bridesburg. 

W^ilraington  Harbor,  Del. 

York  River,  Va. 
Deminq  Sl  Oliver,  Contractors. 

St.  Joseph  Harbor;  Mich. 


Denis,  G.,  Contractor. 

Green  Bay  Harbor,  Wis. 

Oconto  Harbor,  Wis. 
Dennis,  C.  T.,  Contractor, 

Fairport  Harbor,  Ohio. 
Dennis,  J.  W.,  Contractor. 

Charlotte  Harbor,  N.  Y. 

Conneant  Harbor,  Mich. 

Grand  Haven  Harbor,  Mich. 

Milwaukee  Bay,  Wis. 

Muskegon  Harbor,  Mich. 
Dj'-.VERKUX,  N.  A.,  Contractor, 

Charleston  Harbor,  S.  C. 
Dewau  &  CouLKTT,  Contractors. 

Ludingtim  Harbor,  Mich. 

Muskegon  Harbor,  Mich. 

St.  Joseph  Flarbor,  Mich. 
Dewar,  D.,  Contractor. 

Ludington  Harbor,  Mich. 

Manist'f^o  Harbor,  Mich. 
Dkwar  &  Wing,  Contractors. 

Black  Lake  Harbor,  Mich. 

Frankfort  Harbor,  Mich. 

Manistee  Harl)or,  Mich. 
DiCKKRSON  &  Pauuson,  Contractors. 

Romerly  Marsh,  Ga. 

Savannah  River  at  and  below  Augusta. 
DiLLABECK  <&  Murphy,  Contractors 

Bnrimgton  Harbor,  Vt. 
Dixon,  S.  O.,  Contractor, 

Racine  Harbor,  Wis. 
Dodge,  F.  T.,  Contractor. 

Columbia    River  (Upper)  and   Suako 
River,  Oreg.  and  Wash. 
Dodge,  N.G.,  Contractor. 

Charlevoix  Harbor,  Mich. 

Frankfort  Harbor,  Mich. 

Gjeen  Bay  Harbor,  Wis. 
Doer,  A.,  Assistant  Engineer, 

Shark  River,  N.Y. 
DoERPLiNGER,  A.,  Assistant  Engineer. 

Amboy,  irom  Perth  and  South  to  main 
8hii>-channel,  RaritauBay. 

Hudson  River. 

Mattawan  Creek,  N.  J. 

Newtown  Creek,  N.J. 

Passaic  River  at  Newark,  N.  J. 

Raritan  Bay,  N.  J. 

Shoal  Harbor  and  CoiuptoQ'sCreok,N.  J. 
DoHERTY,  E.  P.,  Contractor. 

Red  Rivi  r.  La.  and  Ark. 
DoLREY.    (See  Bangs  &  Dolbey.) 
DoLBEY,  M.,  Contractor. 

Charleston  Harbor,  S.  C. 
Donaldson,  J.  P.,  Contractor. 

Sand  Beach,  Mich. 
Donnelly,  J.  B.^  Contractor. 

Charlotte  Harbor,  N.  Y. 

Oswego  Harbor,  N.  Y. 
Donovan,  C,  Assistant  Engineer. 

Mississippi  River  at  its  mouth. 
DoREY,  I.  T.,  Assistant  Engineer. 

Red  River,  La.  and  Ark. 
DoCGUERTY,  J.  B.,  Assistant  Engineer, 

Allegheny  River,  Pa. 
Douglass,  H.  S.,  Assistant  Engim 

Amite  River,  La. 

Bayou  Andre,  La. 

Bayou  Black,  La. 

Bayou  De  Glaiae,  La, 


i. 


Missiiwippi  Hiver,  bclweoo   moiilh    of 

Ohio  and  Head  of  Passes. 
BnyoQ  Granil  Caillon,  La. 
lloYLB.     C*;o  Staston  &  DOYI.B.) 

Drake,  C.F.,  Contractor, 

Mud  sari  nun  River,  N^.  J. 
DitAKK,  D.,  Contraoior. 

Manistee  Hurbor,  Mich. 
DitAFBit,  T.,  Contraoior. 

Wt.  Jones  Kivtr,  Del. 
Du  boia,  H.,  Contractor. 

llutlermilk  CIiaDnel,  M.  Y. 

Gowaiiue  Bay,  N.  Y. 

NewiiorC  Harbor,  K.  I. 
Du  Bois,  II.,  St  Son,  Contractort. 

Bridgeport  Harbor,  Conn. 

Butturmilk  CbaDQcl,  N.  Y. 

CannrsieBay,  N.Y. 

FlosbingBay.N.Y. 

Manaaijnau  River,  N.J. 

Moir  Haven  Harbor,  Conn. 

Patuiuio  Rivor,  below  Newark,  N.  J. 

Soath  River,  N.J. 
UusBAB,  C.  F.,  Contractor. 

Detroit  River,  Micb. 

riiltneyvillo  Harbor,  N.  Y. 

Sand  Beacb,  Mich. 

Sodns  Harbor  (Great),  N.  Y. 

SudUM  Harbor  (Little),  N.  V. 
DusUAIt  it  SciXIVAN,  Contractort. 

Detroit  KiviT,  Mich. 
DccuARMit,  Flbtcber  &  Co.,  Contract- 

Hagiaavi  River,  Mich. 

St.  Mary's  River  and  Falls  Canal. 

Sanil  Bea<^h,  Mich. 
DuitUAM,  C.  W.,  Aimtant  Engineer. 

Ci.ivre  River,  Mo. 

MinBisaippi  River  (Up|)er),  removal  of 
snags,  etc 

Mis>iiBsippiRiver,St.  PanltoDesMoincB 
Rapida. 

Mississippi  Rivrr,  Dcs  Moines  Rapids 
to  month  of  lllinuis  River. 

Mississippi  Kivor,  Bock  Island  Rapids. 
DUHKKK,  J.  H.,  Contractor. 

St.  John's  River,  Fla. 
Dl^PlEKS,  A.  J.,  Contraotor. 

St.  Clair  Flats,  Mich. 
DL'fries,  JoiiKBTON  &  Co.,  Contractor: 

Clinton  River,  Mich. 
Duval,  A.  L.,  Jatiatant  Kngiitttr. 

Greeu  River,  Ky.,  and  trilialaries. 

Kankakee  RiviT,  Ind. 

Rough  River,  Ky. 

Tradowater  Rivei",  Ky. 

Wabash  River,  Itid. 
Eastern  Dredoinq  Company,  Contrael- 


uiynipia  uaroor,  WusQ. 
Eaton,  N.  H.,  Conlraoto'. 

Sau  Joaqnin  River,  N.  Y. 
Edwards,  C.  H.,  Contraotor. 

Block  Island  Harbor.  R.  I. 

Groeaporr  Harbor,  N.  Y, 

NaQlQckcb  Harbor,  Ham. 

Newbnrypott  Harbor,  Mau. 

Plyuionth  Harbor,  Mass. 

Bcitnate  Harbor,  Mass. 

Tana  ton  River,  Mass. 

Thames  River,  Conn. 
Edwards,  H.  D.,  Contraetor. 

Sand  Beach,  Micb. 
Edwards,  N-  M.,  A>»i*tant  Engineer. 

Fas.  and  Wisconsin  rivers. 
Edwards,  W.  8.,  Amttant  Engineer. 

Appoquiuioiink  Creek,  DeL 

Little  Creek,  Del. 

St.  Jones  River,  Del. 
EOAN,  D.   Contractor. 

Kanawha  River  (Great),  W.  Va. 
EUAiS,  G.,  &BROTHKR,  Conlraotorg. 

Dunkirk  Harbor,  N.  Y. 

Erie  (Presqno  Isle)  Harbor,  Pa. 

Wilson  Harbor,  N.  Y. 
Elliott,  G.  H.,  Auiatant  Bnginter. 

Archers  Hope  Kivcr,  Ta. 

Black  River,  N.  C. 

Ciirritnck  Soaad. 

EdentOQ  Bay  and  Harbor,  N.  C> 

Norfolk  Harbor,  Va. 

North  Landing  River,  Va.  and  N.  0. 

Perqainians  River,  N.  C. 
Ellis,  T.  O.,  Atiielant  Engineer. 

Connecticut    River   above    Hartford, 

CoQnecticut    River   below    Hartford, 
Cnun. 
Embrbon,  E.  W.,  Conlruelor. 

Oakland  Harbor,  CaL 
EMMicn  <£.  Fbith,  Conlraclorg, 

Bayou  Bartholomew,  Ark.  and  La. 

Bayon  lta:of,  La. 

Bayoii  D'Arlionne,  La. 
EN'UUSU,  W.  B.,  Contractor. 

Humboldt  Bay  Harbor,  Cal. 
Epi'INOKR  &  BussKL,  CoiKractors. 

Delaware  Breakwater  Harlwr,  Del. 

Lewea  Harbor,  Del. 
EWENH,  J.,  Aitiaiant  Engineer. 

Mlssiaalppi    River,   betwAen  moatb  of 
ObioRiver  and  Head  of  Posses. 
EwMjy,  W.  H.,  &  Co.,  Contractor!. 

Mugkingnm  River,  Ohio. 

Ohio  River  (except  Falls,  etc.). 
FAaAN,W.,  Contractor. 

TchefnDote  River,  La. 

Tickfaw  River,  La. 
Falbbrt,  p.  F.,  Gonlraetor. 

Colnmbia  River,  Oreg. 
Farley,  T.  W.,  Contractor. 
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Farrkll,  T.  M.— Con  tinned. 

Lake  Palmyra,  La.  and  Miss. 

Pa^^an  Creek,  Va. 

Yazoo  River,  Miss. 
Fkarino,  H.  L.,  Contrantar. 

Delaware  Breakwater  Harbor,  Del. 

Kanawha  River  (Great),  W.  Va. 
Frith.    (See  Emmick  &  F'bith.) 
Fbnnkr,  J.  H.,  Contr<ioior 

ManiHroneck  Harbor,  N.  T. 

New  Loii'inn  Harbor,  Conn. 

Newport  H.iibor,  R.  I. 

South  port  Harbor,  Conn. 

Taunton  River,  Mans. 
Fkiiguson,  O.  W.,  Jstsistant  Engineer. 

MisstKHippi    River,  botweeii    luoiith  of 
Ohio  River  and  Head  of  Passed. 
FKRRI8,  O.  H.,  Coniractcr, 
•  Appomattox  River,  Va. 

Archors  Hope  River,  Va. 

Cape  Fear  River,  N.  C,  bolow  Wilming- 
t<»n. 

Currituck  Sound,    Coanjok    Bay,  and 
North  River  Bar,  N.  C. 

Delaware  Rivi-r,  below  Bridcsburg. 

Elk  Rivor,  M.l. 

J;iiiit>H  KiviT,  Va. 

North  Lniidiug  River,  Va.  and  N.  G. 

Potomac  River  at  Monut  Vernou. 
FiKU>,  P.  G.,  Coutractor, 

Delaware  liieakwator  Harbor,  Del. 
Finch,  R.,  Contractor, 

Grand    River,    Mich.,    below    Grand 
Rnpids. 
FiNLKv,  Garuet  &  Wilson,  Conlractora, 

Delaware  Breakwater  Harbor,  Del. 
FiRTU,  A.  J.,  AMiMUuit  Engineer. 

MissisAippi   River,  botwt^eii    month  of 
Ohio  River  and  Head  of  Passes. 
Fisher,  F.  A.,  Assistant  Engineer. 

Mississippi  River,   between  month  of 
Ohio  River  and  Head  of  Passes. 
FiSK,  C.  B.,  Assistant  Engineer. 

Shenandoah  River,  Va.  and  W.  Va. 
FiSK,  N.  W.,  Contractor. 

Swanton  Harbor,  Vt. 
FiTZiiiJGif,  R.  H.,  Assistant  Engineer, 

Green  River,  Ky.,  and  tributaries. 
Flakb,  a.  &  Co.,  ContraciorB. 

Galveston  Harbor,  Tex. 
Flannkuy,  J.  D.,  Contractor, 

East  Chester  Creek,  N.  Y. 
Fjlannkry,  W.,  Contractor, 

Flushing  Bay,  N.  Y. 

New  London  Harbor,  Conn. 

Newtown  Creek,  N.  Y. 

Taunton  River,  Mass. 

Thames  River,  Conn. 
Flkak,  a.  D.,  Contractor. 

MistiisMippi  River,  St.  Paul  to  Des  Moines 
Rapids. 
Fletcher.   (See  Ducharme,  Fletcher 

&Co. 
Flood,  E.,  Assistant  Engineer, 

Red  River,  La. 
FoiJKS,  G.  C.  &  Co.,  Contraotor; 

Baltimore  Harbor,  Md. 

Calcasieu  PiMS,  La. 

Leouardtowu  liurbor,  Md. 


Forks,  O.  C.  Sl  Co.— Continued. 

Mobile  Harbor,  Ala. 

Moosebeck  River  at  Jonesport,  Me. 

Noraini  Creek,  Va. 

Portland  Harbor,  Me. 

Potomac  River,  Washington,  D.  C. 
Ford.    (See  Hamilton  &  Ford.) 
Forstkr,  C.  W.,  Assistant  Enyineer. 

Black  River,  S.  C. 

Georgciown  Harbor,  8.  C. 

Lock  wood's  Folly  River,  N.  C 

Pee  Dee  River  (Great),  S.  C. 

Waccamaw  River,  N.  C. 
Foss,  G.  O.,  Assistant  Engineer. 

Mississippi  River,  reservoirs  at  sources 
Foster,  A.,  Contractor. 

Sacramento  and  Feather  rivers,  Cal. 
Fox,  H.  L.,  &  Co.,  Contractors. 

Mississippi  River,  between  mouths  of 
Illinois  and  Ohio  rivers. 
Fox,  S.  W.,  Ai^sistant  Engineer, 

Missouri  River,  from  mouth  to  Sioux 
City. 
Frank  Pidgkon  Dredging  Company, 
Coniractore. 

East  Chester  Creek,  N.  Y. 

D.il aware  River. 

Hyanuis  Breakwater  Harbor,  Mass. 

Wood's  H<»11  Harbor,  Ma^is. 
FiJKKMAN,  v.,  Contractor. 

Currituck   Sound,   Coanjok    Bav,  aud 
North  River  Bar.  N.C. 
Fukmont,  S.  L.,  Assistant  Engineer, 

BnitiHwick  Harbor,  G». 

Canal   from    St.  Mary's  River  to  Gtilf 
of  Mexico,  Fla. 

St.  John's  River  and  Fernandina,  Fla. 

Savannah    River,   between   Savannah 
and  Augusta/ 
French,  E.  H.,  C(mtractoT. 

Fairport  Harbor,  Ohio. 

Saginaw  River,  Mich. 

St,.  Clair  Fiats,  Mich. 

Toledo  Harbor,  Ohio. 
FRBNCir,  G.  Z.,  Contractor, 

Cape  Fear  River,  N.  C,   bolow  Wil- 
mington. 
French  &  Roonby,  Contractors, 

Toledo  Harbor,  Ohio. 
Frksknius,  J.  P.,  Assistant  Engineer. 

Noxubee  River,  Miss. 
Fries,  A.  F.,  Assistant  Engineer. 

Mississippi  River,  between  months  of 
Illinois  and  Ohio  rivers. 
Fritsch,  J.  G.,  Contractor. 

Ohio  River  (except  Falls,  etc.). 
Frizell,  J.  P.,  Assistant  Engineer. 

Cannon  River,  Minn. 

Misi^issippi  River,  reservoirs  at  sources. 

Mississippi  River,  above  Falls  of  St. 
Anthony. 

Superior  Bay  and  St.Lonis  Bay,  Wis. 
FnoDRL,  B.  W.,  Assistant  Engineer. 

Chattahoochee  River,  Ga«  aud  Ala. 

Ocniulgee  River,  Ga. 

Oconee  River,  Ga. 
Fkochlich,  J.  C.,&  Co.,  Contractors. 

Cape  Fear  River,  N.  C,  li>elow  Wil- 
mington. 


Norfolk  Harbor,  V». 
Ft'LLKR,  C.  A.,  Atiitunt  Ei^nter. 

Vol  and  WiacouHiii  rtvere. 
FULLRR,  W.  D.,  Conlracior. 

HiKlsniiRiver,  N.  Y. 
FuLTU.v  Tow-BoAT  CoMPANT,  CotUrtut- 


Snii  Joaqnin  KW 
Oardbk,  H.  D.,  At 


,  Cftl. 


.,  A*iUlant  Engineer, 
isiMippi   Kiver,   between   mouth  of 
Ohio  Riv«r  ami  Huiui  of  Paauea. 
Oardner,  F.  B.,  CoHlraclor. 

PeDS»ukee  Harbor,  Wis. 
Garrbt.    (See  Fislky,  Oabbet  &  WUr 

SON.) 
Gatijko,  W.  F.,  Cottlraalor, 

A)iponiattox  Kiver,  Va. 
Gay,  F.  B.,  Contiaetor. 

Dnrikirk  Harbor.  N.  Y. 

Oawego  Harbor,  N.  Y. 

Pulliiuyville  Harbor,  K,  Y. 
Qaynor,  E.  H.,  CoBlraclor. 

Altoniahs  Kiver,  Oa. 

SavaoDnb    Bivcr,   between   Savannah 
and  Aiii;iistu. 
Oatnor,  J.  v.,  Contractor, 

Jaines  Kivfr,  Va. 

Sitvaiinah  Ki  vur,  at  and  below  Angneta. 
Okkii,  I.  F.,  CoHtractor. 

SaiiKatnck  Harbcir,  Mich. 
QEUjaEMKiRrER.  (8uBSiiBnwoor>,STRiB- 

BKROBR,  &  GKISSEMDDRITRIt.) 

Gender,  G.  W.,  Au'uitant  Engirteer. 

Ml!iiti4Eiippi   Uivor,   b«twi-en   nioiitii  of 
Ohio  River  aud  Hcntl  of  Pasaos. 
Gkorqic,  T.  I„  Aa>iiila»t  JCiigiKctr. 

Pociimoke  River,  Md. 

TiTcknlioe  Creek,  Hd. 
Gervin  St.  Biktrv,  C'oHimnfor*. 

Red  River,  La.  and  Ark. 
Gibson  A  Grakovk,  Conlraclort, 

Bnft'ato  Harbur,  N.  Y. 
OiELOW,  H.  J.,  AKtiilaHt  Engineer. 


App 


■,  Va. 


Nausemoud  Rr 

TeuncMee    River    above    and    below 
Cbattaaoog.i. 
GlESLKH,  E.  A.,  Ami'liiil  Engineer. 

BraDil;wine  River,  Del. 

Delaware  River. 

Frankford  Creuk,  P*. 

Leipsic  River,  Del. 

Hantna  Creek,  N.  J. 

Maurice  River,  N.  J. 

Uurder  Kiln  Creek,  Del. 

Pensauken  Creek,  N.  J, 

Raccoon  River,  N,  J. 

Woodbury  Creek,  N.  J, 
Gilbkrt,  C,  Contrnctor. 

GoorRBtown  Harbor,  8.  C. 
Gii.UEUT.  C.  P.,  Aniilant  Engineer, 

Caeeville  Harbor,  Mich. 

garni  Beacb,  Mich. 
GiLDKKT,  H.  P.,  CoalriKtor, 

Potomac  River,  D.  C, 


GlLLRN  A  KiRBY,  Contraclon. 

Grand  Haven  Harbor.  Mich. 

MnakegoD  Harbor,  Hirli. 
GiLLBSFiB,  J.  A.,  Auiitant  Engineer. 

Boqnet  River,  X.  Y. 

MiBsiiuippi    River,    Bt.    Paal    to    Drs 
Moine:)  Rapids. 

Otter  Creek,  Vt. 

Port  Heury.  N.  Y, 

PortMar«hail  Harbor,  N.T. 

Konse'a  Point  Harbor. N.Y. 
OlLLKTTK,  J.  H.,  Contractor. 

Grand  Marais  Harbor  of  Itcfoge,  Mich. 

Ontonagon  Harbor,  Mich. 
Gillies,  D.  A.,  Coatravior. 

Mattaponi  River,  Va. 
GiLULANU,  J.,  Contractor. 

Kanawha  River  {Groat),  W  Va. 
GiLLMORB.    (Sue  Stanq  Sl  Gillmorr.) 
GiNN,  J.,  Contractor. 

Richuioud    Harbor,   Kennebeo    Kiver, 
Me. 
GL*e8GOCK,  E.,  Contiaetor. 

Aiuite  Kiver,  La. 
Glbason  &  (lOS^KLL,  ContraeloTt. 

Falla  of  Oliio  Kiver. 
G<)KTn.ii.s,  G.  W.,  Anlttant  Engineer. 

New  Harlior,  liici. 

Owensboroii,;!!  Harbor,  Ky. 
Goodrich,  C.  G.,  Ciinlractor. 

CoQuoutieut    Kiver    above    Hartford, 

Goriiam.  H.  S.,Aiilstant  Engineer. 

New  Haven  Harlrar,  Coun. 
GosNRLL.     (See  Glkabon  A,  GnsxKf.L.) 
Gould,  W.  A.,  AfiilanI  Engineer. 

Mieaixsippl  River,  between   mouth  of 
Ohio  Kiver  and  Head  of  Pussea. 
GOURLET,  O.  W.,(.'oiiiro(!Wr, 

Kuulncky  Kiver,  Ky. 
Graham,  J.  C.,  Contractor. 

Ohio  Kiver  (fiwpt  Falls, etc.). 
Granokr.     (SiiC  Girson  &  Grakcrb.) 

(iRKKN.      (Sre  IIICKLER  &  OUKKK.) 

Green  JIaY  Diikhgr  and  Piuc-driv 

Frankfort  Harbor,  Mich, 
Greeu  I3ay  Harbor,  Wis, 
Kewaunee  Harl>or,Wie. 
Manistee  Harbor,  Uixh. 
Manitowoc  Harbor,  Wis. 
Meuouionee  Harbor,  Mioh.  and  V 
Oconto  Harbor.  Wis. 
Sturgeon  Day  Canal,  Wis. 
GlucBK  Day  Ukkeigikq  Coufa' 

Cedar  Kiver,Mtcli. 

Cheboyj.Mn  Harbor,  Mich. 

Chicaifii  HnrlMir,  III. 
QltltB.v,  O.  D..  CoHtraelor. 

CalaniPl  Harbor.  III. 
GkkooRY,  J.  B.,Aniiitniit  E 

MnHkinKiim  River,  Oliio. 
OiiKGOHi:,  a.  E.  M.,  dtnliiic 

Osage  liiver,  Mo.  an(\  K; 
dwlSRBR,  v.,  Cu ttcitt'.. 
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GwYNN,  W.,  Confraoftor, 

Petal  lima  Crook,  CaL 

San  Joaqnin^Cal. 
Baaoenskn.  S.,  AtMtant  Engtneer. 

luBwicb  River,  Maas. 

Merriiiiac  River,  Mass. 

Powow  River,  Maes. 

Sandy  Bay,  Mass. 
Habkrsham,  R.  A.tAa$istant  Engineer, 

Alsea  River  and  Bay,  Oreg. 

Baker's  and  Shoal  water  bays,  Waah, 

Chehalis  River,  Wash. 

Columbia  River,  Oreg. 

Colombia  River  (Lower),  Oreg. 

Cowlitz  River,  Wash. 

Gray's  Harbor,  Wash. 

Skagit,  Stielaqaamish,  and  Nootsaok 
rivers,  Wash. 

Hnpqua  River,  Oreg. 

Willamette  River  (Upper),  Oreg. 
Hackett,  J.,  Contractor, 

Humboldt  Bay  Harbor,  CaL 

Oakland  Harbor,  Cal. 

Petalnma  Creek,  Cal. 

San  Joaquin,  Cal. 

Wilmington  Harbor,  Cal. 
Hainks,  H.,  Assistant  Engineer. 

Black wator  River  and  East  Bay,  Fla. 

Chippewa  River  at  Yellowbank,  Wis. 

Chipola  River,  Fia. 

Clearwater  Harbor,  Fla. 

Holmes  Creek,  Fla. 

Lagrange  Bayou,  Fla. 

Pea  River,  Ala. 

Peusacola  Harbor,  Fla. 
Hamilton  &  Ford,  Contractors. 

Merriujac  River,  Mass. 
Hamilton,  H.,  Contractor, 

Portsmouth  Harbor,  N.  H. 

Richmond  Island,  Me. 
Hamilton,  I.,  Contractor, 

Newburyport  Harbor,  Mass. 
Hamilton,  J.  T.,  Contractor, 

Rockland  Harbor,  Me. 
Hamilton,    J.   A.,   &.   R.   Soulb,   Con- 
tractors. 

Rockland  Harbor,  Me. 

Saco  River  (breakwater).  Me. 
Hamilton,  J.  8.,  &  Co.,  Contractors. 

Pearl  River,  Car  lb  age,  and  Jackson. 
Hamilton,  R.,  Contractor, 

Boston  Harbor,  Mass. 

Maiden  River,  Mass. 

Plymouth  Harbor,  Mass. 

Saco  River,  Me. 
Hamilton,  8.  F.,  Contractor, 

Royal  River,  Me. 
Hamilton  &  Sawyer,  Contractors, 

Cocbeco  River,  N.  H. 
Hamilton,  S.  M.,  &  Co.,  Contractors, 

Kanawha  River  (Little),  W.  Va. 
Hammond,  S.  A.,  Conii actor, 

Potowomnt  River,  It.  I. 
Hammond,  W.  H.,  Assistant  Enrjineer, 

Missouri  River,  from  mouth  to  Sionx 
City. 
Haj^ipton,  F.  T.,  Assistant  Engineer, 

Grass  River,  N.  Y. 
•   Hudson,  Wis. 


Hampton,  F.  T. — Con  tinned. 

Niagara  River  at  month,  Tonawanda, 
N.Y. 

Ogdensburg  Harbor,  N.  Y. 

Port  Day  Harbor,  N.  Y. 

Waddington  Harbor,  N.Y. 
HANDcecK  <&  Kblso,  Contractors, 

Oakland  Harbor,  Cal. 
Hannah.    (See  Walsh  &  Hannah.) 
Hannah,  G.,  Contractor, 

Calumet  Harbor,  111. 

Chicago  Harbor,  111. 
Hanson  <&  Sgove,  Contractors, 

Keyraunee  Harbor,  Wis. 
Harding,  H.,  Assistant  Engineer. 

Cedar  Keys  Harbor,  Fla. 

Old  Town  Creek,  Miss. 

Tomblgbee    River    above    ColambuB, 
Miss. 
Hardin,  T.  J.,  Contractor, 

Kentucky  River,  Ky. 
Harlow,  J.  K.<t  Assistant  Engineer, 

Bellaire  Harbor,  Ohio. 

Point  Pleasant,  W.  Va. 
Harms,  C.  H.,  Contractor, 

Sheboygan  Harbor,  Wis. 
Harold,   McDonald,  &   Co.,  Contract- 
ors, 

Kanawha  River  (Great),  W.  Va. 
Hahris  &  Black,  Contractors. 

Kanawha  River  (Great),  W.  Va. 
Harris,  T.  M.,  Assistant  Engineer, 

Missouri   River,  fi^um  mouth  to  Sioux 
City. 
Harris,  W.  J.,  Contractor. 

Pultney  ville  Harbor,  N.  Y. 

Wilson  Harbor,  N.  Y. 
Harrison,  J.,  Assistant  Engineer, 

Obion  River,  Teun. 
Harrison,  T.  L.,  Assistant  Engineer, 

Biloxi  Harbor,  Miss 

Horn  Island  Pass,  Miss. 

Keyport  Harbor,  N.  J. 

Pascagonla  River,  Miss. 

Ship  Island  Harbor, Miss. 
Harrison,  Z.,  Assistant  Engineer, 

Cache  River,  Ark. 

Deer  River,  North  Forked,  Tenn. 

Deer  River,  South  Forked,  Tenn. 
Hartford  and  New  York  Steamboat 
Company,  Contractors, 

Connecticut     River    below    Hartford, 
Conn. 
Hartford  and  New  York  Transpor- 
tation Company,  Contractors, 

Connecticut   River    above    Hartford, 
Conn. 
Hartfoiu>    Dredoino    Company,   Con- 
tractors, 

Narragausett    Bay  (Little),  S.  I.  and 
Conn. 

Newport  Harbor,  R.  I. 

Stamford  Harbor,  Conn. 

Thames  River,  Conn. 
Hatfield.  A.  P.,  Assistant  Engineer, 

Mississippi    River,  between    month  of 
Ohio  River  and  Head  of  Passes. 
Hawkins.  K.  F.,  Contractor. 

Rouse's  Poiuti  Harbor,  N.  Y, 
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HuBBSLL,  T.  M. — Continued. 

Clintou  River,  Mich. 

Saginaw  River,  Mich. 

Sand  Beach,  M  ch. 

Sebewaing  Harbor,  Mich. 
Hubble  &  Skildon,  Coniraeiora, 

Saginaw  River,  Mich. 
Hull,  F.  A.,  Contractor. 

Appomattox  River,  Va. 
Humphries,  C,  AsHstani  Engineer, 

Black  River,  N.  C. 

Cambridge  Harbor,  Md. 

Cape  Fear  River,  N.  C. 

Dack  Creek,  Del. 

Fairlee  Creek,  Md. 
HuKST,  R.,  Assistant  Engineer, 

Agate  Bay,  Minn. 
HuTCiiiNGS,  T.  £.,  Assistant  Engineer, 

Oconto  Harbor,  Wis. 
Hutchinson,  W.  E.,  Contractor. 

Chicago  Harbor,  111. 
HuTTON,  N.  H,  Assistant  Engineer. 

Cheeseqnake  and  Delaware  bays. 

Shenandoah  Riv<^r,  Va.  and  W.  Va. 
HuTTON,  W.  R.,  Anslstaut  Engineer, 

Annapolis  Harbor,  Md. 

Baltimore  Harbor,  Md. 

St.  Jerome's  Creek,  Md. 
Hyatt,  F.  A.,  Contractor. 

Sabine  River,  La.  and  Tex. 
Hyatt,  F.  A.,  &  Co.,  Contractors. 

Sabine  Pass,  Tex. 

U Y ATT.      (  See  S HA  N  NO N  &  n  Y ATT. ) 

Ingram,  R.,  Contractor. 

Yaquina  Bay,  Ort'g. 
Irish.    (See  Dawes,  Irish  &  Co.) 
1. SHERWOOD,  T.  G.,  Contractor. 

Mississippi    River.    St.    Paul    to    Des 
Moines  Ika))id8. 
Jackson,  B.  C,  Contractor. 

San  Joaquin  River,  Cal. 
.1 VMKS,  W.  H.,  Assistant  Engineer. 

Cape  Fear  River,  N.  C. 

Lillington  River,  N.  C. 

Pamlico  and  Tar  River,  N.  C. 

Town  Creek,  N.  C. 

Yadkin  River,  N.  C. 
Jrnkins  &  Van  Gordbr,  Contractors. 

Mississippi  River,    St.    Paul    to    Des 
Moines  Rapids. 
Jknks,  J.,&  Co.,  Contractors, 

Sand  Beach,  Mich. 
Jknnings,  O.  J.,  Contractor. 

Erio  (Prcsque  Isle)  Harbor,  Pa, 
JnsSKN,  G.  M.,  Assistant  Engineer, 

Columbia  Rivor,  On'j^. 
Johnson,  A.,  Assistant  Engineer, 

Cliippewa  River,  Wis. 

Mississippi  River,  reservoir  at  sonroes. 
Johnson,  K.  H.^  Assistant  Engineer. 

Mississippi  River,  between  mouths  of 
Illinois  and  Ohio  rivers. 
Johnson,  J.  B.,  Assistant  Engineer. 

Mississippi  River,  between   month    of 
Ohio  River  and  Head  of  Passes. 
Johnson,  J.  L.,  Contractor. 

Lake  Champlain,  N.  Y. 

Rouse's  Point  Harbor,  N.  Y. 
JoHNSOK.    (See  MgNxllis  &  Johnson.) 


Johnston,  T.  T.,  Assistant  Engineer, 

Gasconade  River,  Mo. 

Missouri  River,  between  Sionx  City  and 
Fort  Benton. 
Johnston.    (See  Dupries,  Johnston  & 

Co.) 
Jones,  H.  C,  Contractor, 

Kentucky  River,  Ky. 
JoUDAN,  D.,  Contractor, 

Oakland  Harbor,  Cal. 
Jordan,  E.  C,  Assistant  Engineer, 

Cathance  River,  Me. 
Joseph  Edwards  Dredging  Company, 
Contractors. 

Now  York  Harbor  (Gedney's  and  main 
ship-channel). 
JosLYN.    (SeB  Brooks  &  Joslyn.) 
JUDSON,  W.  P.,  Assistant  Engineer, 

Lake  Champlain,  N.  Y. 

Ogdensbnrgh,  Harbor,  N.  Y. 

Oswego  Harbor,  N.  Y. 

Plattsburgh  Harbor,  N.  Y. 

Rouse's  Point  Harbor,  N.  Y. 
Kallman,  H.,  Assistant  Engineer, 

Detroit  River,  Mich. 

Saginaw  River,  Mich. 
Ranters  &  Son,  Contractors, 

Brazos  River,  Tex. 

Matagorda  Bay,  Tex. 
Keepers  &  Riddell,  Contractors, 

Muskegon  Harbor,  Mich. 

White  River  Harbor,  Mioh. 
Kkixey,  J  ,  Contractor. 

Shrewsbury  River,  N.  J. 
Kellky,  J.,  &  Co.,  Contractors, 

Columbia   River   (Upper)  and  Suake 
River,  Wash,  and  Oreg. 
Kelly,  S.  A.,  Contractor. 

Manasquan  River,  N.  J. 
Kelly  &  Bennerman,  Contractors. 

Sodns  Harbor  (Little),  N.  Y. 
Kelly,  Maus  &  Co.,  Contractors. 

Grand  Haven  Harbor,  Mich. 

Muskegon  Harbor,  Mich. 

Saugatuck  Harbor,  Mich. 

White  River  Harbor,  Mich. 
Kkllogg,  G.,  Contractor, 

Oswego  Harbor,  N.  Y.  , 

Toledo  Harbor,  Ohio. 
Kellogg,  G.,&  Co.,  Contractors. 

Sodas  Harbor  (Great),  N.  Y. 

Cowlitz  River,  Wash. 
Krl80.    (See  Handcock  &  Kelso.) 
Kennebec   Dredging   Company,   Coi^ 
tractors. 

Cathance  River,  Me. 

Richmond  Harbor,  Me. 
Kerchner,  a..  Contractor. 

Mississippi    River,    St.    Paul    to    Des 
Moines  Rapids. 
Kerr,  Stang  <&  Gillmorb,  Contractore, 

Fairport  Harbor,  Ohio. 
Kerwin,  D.,  Contractor. 

Mississippi  River,  between  months  of 
Illinois  and  Ohio  rivers. 
Kimball,  S.  N.,  Contractor, 

Apalachicola  Bay,  Fla 

Caloosahatchee  River,  Fla. 

Cedar  Keys  Harbor,  Fla* 
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KiHBALL,  S.  N.— CoQtinaed. 

Keyport  Harbor,  N.  J. 

Pascagoula  Rh'er,  Miss. 

Pearl  Hiver  below  Jackson. 

Peusaoola  Harbor,  Fla. 

Sawanee  River,  Fla. 

Tennesftee  River  above  and  below  Cbat- 
tanooga. 
KiMBARK,  S.  D.,  Contractor, 

St.  Joseph  Harbor,  Mich. 
KiMBBRLT,  W.  H.,  Assistant  Engineer, 

Cherrystone  Creek,  Va. 
EiMP,  \V.,  &  Son,  Contractors. 

Ohio  River  (except  Falls,  etc.).  - 
Kino,  J.  F.,  Contract  or. 

Ohio  River  (except.  Falls,  etc.) 
KiNOSLBT,  M.,  Assistant  Engineer. 

Jamaica  Bay  and  Rockaway  Inlet. 

Niagara  River  at  moath  Tonawanda 
Creek,  N.  Y. 

Patchogue  River,  N.  Y. 

Sacketrs  Harbor,  N.  Y. 

KiRBY.      (S«e  GiLLRN  &  KiRBT.) 

KiKBT,  T.  W.,  Contractor. 

Grand  Haven  Harbor,  Mich. 

Muskegon  Harbor,  Mich. 

St.  Joseph  Harbor,  Mich. 
Kirk  &  Abraham,  Contractors. 

Kentucky  River,  Ky. 
Kirk  &  Co.,  Contractors. 

Ohio  River  (except  Falls,  etc.). 
KiSHPAUGH,  A.,  Contractor. 

Rappahannock  River,  Va. 
Klrmm,  R.,  Assistant  Engineer. 

Mississippi    River,  between   month  of 
Ohio  River  and  Head  of  Passes. 
Knapp  &  GiLLBN,  Contractors. 

Renosha  Harbor,  Wis. 

Port  Washington  Harbor,  Wis. 

Racine  Harbor,  Wis. 

Two  Rivers  Harbor,  Wis. 

Wankegan  Harbor,  111. 
Knox.    (See  Beckford,  Knox  &  Co.) 
Kulp.    (See  Martz,  Kulp  &  Mc Will- 
iams.) 
Lamb,  C.  D.,  Assistant  Engineer. 

Mississippi  River,  between  months  of 
Illinois  and  Ohio  rivers. 
Lara,  Ross  &.  Co.,  Contractors. 

Cumberland  Sound,  Fla.  and  Ga. 

St.  John's  River,  Fla. 
Larkin  &  Patrick,  Contractors. 

St.  Mary's  River  and  Falls  Canal. 
La  vol -IN,  J.  D.,  Contractor. 

Missouri  River  (snags)  between  Kansas 
City  and  the  mouth. 
Lawrkncb,  J.  8.,  Contractor. 

St.  John's  Rivor  and  Fernandina,  Fla. 
Lrart,  J.  D.,  Contractor, 

Raritan  River,  N.  J. 
Leathern  &  Smith,  Contractors, 

Green  Bay  Harbor,  Wis. 

Oconto  Harbor,  Wis. 

St.  Joseph  Harbor,  Mich. 
Leavitt,  H.  a.,  Assistant  Engineer. 

Detroit  River,  Mich. 
Lb  Baron.    (See  Hopkins  &  Lb  Bar- 
on.) 
Lb  Baron.  J.  F.,  Assistant  Engineer, 

ludian  River,  Fla, 


Lr  Conte,  L.  J.,  Assistant  Engineer, 

Napa  River,  Cal. 
Lb  Conte,  L.  J.— Continned. 

Oakland  Harbor,  Cal. 
Ler,  F.,  Contractor, 

Ogdeiisburgh  Harbor,  N.  Y. 

Oswego,  N.  Y. 
Lee,  3.  J.J  Assistant  Engineer, 

Cohansey  Creek,  N.  J. 

Maurice  River,  N.  J. 

Salem  River,  N.  J. 
Leipbr  &.  Lewis,  Contractors, 

Marcus  Hook,  Del. 
Lemon,  J.  M.,  Contractor. 

San  Joaquin  Harbor,  Cal. 
Lewis.    (See  Lei  per  &  Lewis.) 
Lewis.    (See  M alloy  &  Lewis.) 
Lewis,  F.  D.,  Assistant  Engineer. 

Arkansas  River  at  Fort  Smith,  Ark. 
Lewis,  H.  J.,  Contractor, 

Mil  ford  Harbor,  Conn. 
Lewis,  W.  D.,  Contractor. 

Kanawha  River  (Great),  W.  Va. 
Lewis  &  Merwin,  Contractors, 

Housatonic  River,  Conn. 
Libby,  E.  D.,  Assistant  Engineer. 

Mississippi   River,  between   months  of 
Illinois  and  Ohio  rivers. 
LiLJENCR\NT'.,  G.  A.  M.,  Ass't  Engineer. 

Calumet  Harbor,  111. 

Calumet  River,  III. 

Hennepin  Canal. 
Ltnehan,  B.  E  ,  Contractor. 

Dubuque  Ice  Harbor,  Iowa. 

Missinsippi  River,  St.  Paul  to  Des  Moines 
Rapids. 
LiNEHAN  4&  Co.,  Contractors, 

Beaufort  Harbor,  N.  C. 
Linn,  J.  L.,  Contractor. 

Erie  (Presque  Isle)  Harbor,  Pa. 
LiTTLEPiELD,  R.  S.,  Assistant  Engineer, 

Coos  Bay,  Orcg. 

Coquille  River,  Greg. 
Locke.    (See  Andrews  &,  Locke.) 
Locke,  C.  A.,  Assistant  Engineer, 

Caney  Fork  River,  Tenn. 

Holston  River,  Tenn. 

Ocmulgee  River,  Ga. 

Oconee  River,  Ga. 

Tennessee  River  above  and  below  Chat- 
tanooga. 
Locke,  T.  G.,  Assistant  Engineer. 

Chester  and  Ri<iley  Creek,  Pa. 

Delaware  River. 

LOMAS  FORGK  AND  BRIDGE  WORKS,  Con^ 

tractors. 

Kentucky  River,  Ky. 
Long,  G.  L.,  Contractor. 

Brazos  Santiago  Harbor,  Tex, 

Buffalo  Bay  on,  Tex. 

Matt  ago  rda  Bay,  Tex. 

Mobile  Harbor,  Ala. 

Trinity  River,  Tex. 
LoRENZ  &  Teukklson,  Contractors. 

Oakland  Harbor,  Cal. 
Louisiana  Jetty  and  Lighterinq  Com- 
pany, Contra^stors. 

Sabine  Pass,  Tex. 

ILiOWE,  E,  R.,  Coiiiractor. 
Potomac  Riv«t^V^aB\iins^ii|  I>«  C* 
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Luck,  J.  V.,  Cantraot&r, 

GreeDport  Harbor,  N.  Y. 
Luce  &.  Hoskins,  Contraotort, 

Greeuport  Harbor,  N.  Y. 

Hudson  Riyer,  N.  Y. 
Ludlow,  E.,  AisUtant  Engineer. 

Indian  River,  Del. 
LuKENS,  E.  J.,  Contractor. 

Oakland  Harbor,  Cal. 
LuNT,  I.,  Contractor. 

Marcus  Hook,  Del. 

Wilniiugton  Harbor,  Del. 
Lynch,  H.,  Contractor. 

San  Joaquin  Harbor,  CaL 
Lyon,  T.  R.,  Contractor. 

White  River  Harbor,  Micb. 
Lyons,  J.  E.,  Contractor. 

Potomac  River. 
Macdouuall,  C.  p.,  Contractor. 

Grand  Marais  Harbor,  Minn.        * 
Mackenzie.    (See  Ward <S& Mackenzie.) 
Mack,  M.  J.,  Assistant  Engineer. 

Apalacbicola  River,  Fia. 
McALPiNE.     (See   Blanch ard   &   Mc- 

Alpine.) 
Mc'Bee,  S.,  Assistant  Engineer. 

Congarec  River,  S.  C. 
McClkllan,  C,  Assistant  Engineer. 

MiHsiss  ppi  River,  reservoir  at  sources. 
McConohey,  J.  S.,  Contractor. 

White  River  Harbor,  Mich. 
McCoNiiELL,  D.  W.,  Contractor. 

Kodns  Harbor  (Little),  N.  Y. 
McCoy,  D.  B.,  Contractor. 

Ashtabula  Harbor,  Ohio. 
McCurdy,  W.  H.,  Contractor. 

Cleveland  Harbor,  Ohio. 
McDermott,  J.,  Contractor. 

Boston  Harbor,  Mass. 

Hou Baton  ic  River.  Conn. 

Merrimao  River,  Mass. 

Narragansett  Bay  (Little),  R.  I.  and 
Conn. 

Norwalk  Harbor,  Conn. 

Sonthport  Harbor,  Conn. 

Sumpawanns  Inlet,  N.  Y. 

Wareham  Harbor,  Mass. 

Wood's  Hoi  I  Harbor,  Mass. 
McDermott  &  Daly,  Contractors. 

Block  Island  Harbor,  R.  I. 

Conoecticut    River     below    Hartford, 
Conn. 
McDonald  &  Boalt,  Contractors. 

Sturgeon  Bay  (Canal),  Wis. 
MoDougall  &  McLennan,  Contractors. 

Outona^.)n  Harbor,  Mich. 
McGinn,  J.  W.,  Contractor, 

Cheboygan  Harbor,  Mich. 

Saud  Beach,  Mich. 
McGraft  «fe  Montgomery,  Contractors. 

Muskegon  Harbor,  Mich. 
McKay,  R.  C.^  Contractor. 

Savannah  River  at  and  below  Augusta. 
McKenzie,  G.  W.  &  A.  F.,  Contractors. 

Ashtabnl .  Harbor.  Ohio. 

Erie  (Pinssque  Isle)  Harbor,  Pa. 
M(3Kenzie,  K.,  Contractor. 

Ashtabnl  a  Harbor,  Ohio, 
McKenzie  &  Barrett,  Contractors. 

Aditabula  harbor,  Ohio. 


McKiNNON,  A.,  Contractor. 

San  Joaquin  Harbor,  Cal. 
McKnew,  W.  H.,  Assistant  Engineer. 

Missouri  River,  from  mouth  to  Sioux 
City. 
McKown,  J.  D.,  Ansistant  Engineer. 

White  Oak  River,  N.  C. 
McLennan.     (See  McDougau.  &  Mc- 
Lennan.) 
McNauguton,  D.,  Contractor. 

Dunkirk  Harbor,  N.  Y. 

Erie  (Presque  Isle)  Harbor,  Pa. 
McNke.    (See  Benson  Sl  McNee.) 
McNee.    (See  Von  Schmidt  &  McNrk.) 
McNellis  t&  Johnson,  Contractors. 

Sand  Beach,  Micb. 
Mc Williams.    (See  Martz,  Kolp,  Mc- 

WlLUAMS  «fc  Co. ) 
Madison,  M.  J.,  Contractor. 

Redwood  Harbor,  Cal. 
Maguire,  J.,  Contractor. 

Apalacbicola  Bay,  Fla. 

Manatee  River,  Fla. 

Vermillion  River,  La. 
Mauon.    (See  Porter,  Tucker  <&  Ma- 

HON.) 

Malcolm,  W.  S.,  Contractor. 

Sodus  Harbor  (Great),  N.  Y. 
Malloy  &  Lewis,  Contractors. 

Falls  of  Ohio  River. 
Maris.    (See  Salmon  6l  Maris.  / 
Marietta    Chair   Company,    Contract- 
ors. 

Mubkingum  River,  Ohio. 
Mark,  C.  D.,  Assistant  Engineer, 

Mississippi    River,  between  mouth  of 
Ohio  River  and  Head  of  Passes. 
Marr,  G.  a..  Assistant  Engineer. 

Mississippi    River,    St.    Paul    to    Des 
Moines  Rapids. 

Portage  Lake  and  Lake  Superior  Ship 
Canal. 
Marshall,  J.  B.,  Contractor. 

Hudson  River,  N.  Y. 
Martin,  A.,  Contractor. 

Cape  Fear  River,  N.  C,  below  Wil- 
mington. - 
Martin,  W.,  Assistant  Engineer. 

Ohio  River  (except  Falls,  etc.). 
Martz,  Kulp,  Mc Williams  <&  Co.,  Con- 
tractors. 

Kanawha  River  (Great),  W.  Va. 
Marwitz,  H.,  &  Co.,  Contractors. 

Galveston  Harbor,  Tex. 
Maus.    (See  Kelly,  Maus  <&  Co.) 
Mayiiew,  J.  H.,  Assistant  Engineer, 

Bear  Creek,  Miss. 

Little  Tennessee  River. 
Meacham  &  Wright,  Contractors. 

Des  Moines  Rapids,  Mississippi   River, 
including  canal  and  dry- dock. 
Meigs,  J.  L.,  Assistant  Engineer. 

Charlotte  Harbor  and  Pease  Creek,  Fhi. 

Clearwater  Harbor,  Fla. 

Pease  River,  Fla. 

Withlacoochee  River,  Fla. 
Meigs,  M.,  U.  S.  Civil  Engineer. 

Des  Moines  Rapids,  Mississippi   River, 
including  canal  and  dry-dook. 

Galena  River  and  Hirbor,  111. 
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MuNDY,  J.  S.,  Contractor, 

Neuse  River.  N.  C. 
Murphy,  F.  P.,  Contractor, 

Charleston  Harbor,  8.  C. 
Murphy,  S.  A.,  Contractor. 

Toledo  Harbor,  Ohio. 
Myers»  R.  J.  &  H.  C;  Poit  Contract- 
ors. 

Sod  (18  Harbor  (Little),  N.  T. 
National  Dredoino  Company,  Coniract- 
ors. 

Capo  Fear  River,  N.  C,  below  Wilming- 
ton. 

Corsica  Creek,  Md. 

Cnrritnck    Sonnd,  Coaujok  Bay,  and 
North  River  Bar,  N.  C. 

Delaware  River  below  Bridesbarg. 

Leonardtown  Harbor,  Md. 

Neabsco  Creek,  Va.  ^ 

Now  Castle  Harbor,  Pel. 

Nomiui  Creek,  Va. 

Norfolk  Harbor,  Va. 

Portland  Harbor,  Me. 

Potomac  River  at  Monnt  Vernon. 

Potomac  River  at  Washington,  D.  C. 

Schuylkill  River,  Pa. 

Urbana  Creek,  Va. 

Wilmington  Ilarbor,  Del. 

York  River,  Va. 
Nkasb,  H.  B..  Contractor, 

Ohio  River  (except  Falls,  etc.). 
Nrlles,G.  T.,  Aasistunt  Engineer, 

Missoari  River,  from  month  to  Sionx 
City. 
Nkvelino,  I.,  &  Son,  Contraotora, 

Wilmington  Harbor,  Del. 
New  England  Drkdgino  Company,  Con- 
tractors, 

Boston  Harbor.  Mass. 

Plymouth  Haroor,  Mass. 
Newton,  A.  M.,  Contractor, 

Cumberland  Sound,  Fla.  and  Ga. 

New  Haven  Harbor,  Conn. 
Newton,  V.  M.,  Assistant  Engineer, 

Sassafras  River,  Md. 
New  York  Steam  Dredging  Company, 
Contractors, 

Cape  Fear  River,  N.  C,  below  Wilming- 
ton. 

Delaware  River  below  Bridesburg. 
Neyland  &  Henderson,  Contractors, 

Neche«  River,  Tex. 
NiSR,  J.  W.,  Assistant  Engineer. 

Missouri  River,  from  mouth  to  Sioux 
City. 
Noble,  A.,  Assistant  Engineer, 

St.  Mary's  River  and  Falls  Canal. 
Nolan  &  Son,  Contractors, 

Potomac  River,  D.  C. 
Nolty,  a.  J.,  Assistant  Ei^ineer, 

Mississippi   River,  between  mouth  of 
Ohio  River  and  Head  of  Passes. 
Norton,  F.  O.,  Contractor, 

Ohio  River  (except  Falls,  etc.). 
Oakland  Dredging  Company,  CoiHract- 
ors. 

San  Joaquin  River,  Cal. 
O'Brien  &  Co.,  Contraotors, 

Kentucky  Biyer,  Ey. 


OCKERSON,  J.  A.,  Assistant  Engineer, 

Mississippi  River,  between   month    of 
Ohio  River  axid  Head  of  Paaees. 
Odiorne,  J.  N.,  Assistant  Engineer. 

Duck  Creek,  Del. 

Indian  River,  Del. 

Mispillion,  Creek,  Del. 
Odiorne,  W.  S.,  Assistant  Engineer, 

St.  Jones  River,  Del. 
Officer,  £.  F.,  Assistant  Engineer. 

Arkansas  River  at  Pine  Bluff,  Ark. 
Oliver.    (8eo  Deming  &  Oliver.) 
Oliver  Brothers  &  Phillips,  Contract- 
ors^ 

Ohio  River  (except  Falls,  etc.). 
Oregon    Paving    Company,    Contract- 
ors, 

Columbia  River,  Oreg. 
Orlapp,  M.  a.,  Assistant  Engineer, 

Petit  Jean  River,  Ark. 

Red  River  (Little),  Ark. 

Red  River,  La.  and  Ark. 
Owen,  J.  W.,  Contractor, 

Saginaw  River,  Mich. 
Pacific  Coast  and  Reclamation  Com- 
pany, Contractors, 

Wilmington  Harbor,  Cal. 
Packard,  A.  J.,  Contractor, 

Buffalo  Harbor,  N.  Y. 

Charlotte  Harbor,  N.  Y. 

Chicago  Harbor,  111. 

Michigan  City  Harbor,  Ind. 

Sodus  Harbor  (Great),  N.  Y. 

Sodus  Harbor  (Little),  N.  Y. 

Wilson  Harbor,  N.  Y. 
Pacquit  &  Smith,  Contractors, 

Columbia  River  (Lower),  Oreg. 
Paige,  J.  A.,  Assistant  Engineer, 

Mississippi  River,  between   month    of 
Ohio  River  and  Head  ot  Passes. 
Paquet,  J.,  Contractor, 

Willamette  River  (Upper),  Oreg. 
Pardessus  &  Anthony,  Contractors, 

Norfolk  Harbor,  Va. 
Paret,  M.,  Assistant  Engineer, 

Cheesequake  and  Delaware  Bays. 
Parkinson,  J.  B.,  Assistant  Engineer, 

Agate  Bay,  Minn. 

Minnesota  River,  Minn. 

Mississippi  River,  reservoir  at  sources. 

Superior  Bay  and  St.  Louis  Bay,  Wis. 
Parrott,  R.,  Contractor. 

Passaic  River,  N.  J.,  at  Newark. 

Port  Chester  Harbor,  N.  Y. 
PaHsons,  C.  W.,  Assistant  Engineer, 

Chop  tank  River,  Md. 

DeaVs  Island,  Md.  (lower  thoroughfare). 

Deal's  Island,  Md.(upper  thoroughfare). 
Parsons,  G.  W.,  Contractor. 

Broad  Creek,  Del. 

Elk  River,  Del. 

Wicomico  River,  Md. 
Parsons,  N.  W.,  Assistant  Engineer, 

Wicomico  River,  Md. 
Patrick.    (See  Larkik  &  Patrick.) 
Patten,  J.  V.,  Contractor, 

Cohansey  Creek,  N.  J. 

Delaware  River,  between  Trenton  and 
Bridesburg. 


Missiwippi  River,  Des  HoineB  Bapids, 
CiidbI,  and  Dry-Dock. 

PATTBBSON,  W.  A.  &  J.  C,  CoKtrOClOTI. 

MiBBiMtppi  River,  Dna  Moines  Bapida 
to  moatb  of  llliaois  River. 
Paulson.    (See Dickerbon  &, Paclbom.) 
Patnb,  E.  M.,  Contractor. 

Passaic  Eiver,  N.  J.,  below  Newuk. 

New  London  Harbor,  Conn. 

Newjiort  Harbor,  K.  I. 
Pkari-k,  J.  W.,  Aeaatanl  Engineer. 

Missonri   River,  from  Uoatb  to  Sioux 
City. 

Nlnbuftbotana  River,  Iowa. 
Pkausons,  G.  W.,  Ai$iataitt  Engineer. 

Brand  Croek,  Del. 
PB\a«,C. 8.,  Aitistant  Engineer. 

Misflonri  Kiver,  from  mouth  to  Sioox 
City. 
PRKLEK,  H.  A..  Contractor. 

ISayon  Terrebonne,  La. 
Feck,  W.  A.,  Aeaiatant  Engineer. 

Milfnrd  Harbor,  Conn. 

New  tiaren  Harbor,  Conn. 
Pkkcb,  W.  L.,  Contractor. 

Kontooky  River,  Ky. 
Pknn,  E.  Q.,  Contractor. 

ObioRiver(except  Falls,  etc.). 
Pknnt,  H.  H.,  Conlraelor. 

Cliarlealon  Harbor. 
Penntpackbr.     (See  Ross  Sr,  Fbnny- 

PACKBK. 

Percy,  C.  B.,  Ai»iitant  Engineer. 

Cob  aba  River,  Ala. 

Dnnpbia  Island  aud  Cedar  Point. 
Perry,  A.  R^  Contractor. 

Tennessee  Rivet  above  aad  belowChat- 
tanooga. 
Peter.    (See  Bcdllt  &  Peter.) 
Petitdidibr,  L.  H.,  Aigiilanl  Engineer. 

MoDOQgabela  River,  Pa.  and  W.  Ta. 
Prtitpidiek,  O.  L.,  Aisiitant  Engineer. 

Now  liiiftalo  Harbor,  Micb. 

Wabaxli  Hiver,  lad. 


White  liiv 


■,  Ind. 


pETiue,  A.  II.,  Conlractar. 

MuHkegon  Hnrbor,  Uiob. 

St.  Joseph  Harbor,  Micb. 
Prtrir,  a.  H.,  &  Co.,  Contraotori. 

Cbicago  Harbor,  III. 
Phifer,  C.  W.,  Assiitant  Engineer. 

Uti;  Snullower  River,  Hise. 
Phillips.     {See  Ouvkb  Brothers  & 

Phillips.) 
Phillips,  H.  W.,  Contraotor. 

IloHton  Harbor,  Mass. 

Scitnate  Harbor,  Mass. 
PiCTON,  J.  M.,  Atmtant  Engineer. 

RrszoB  River,  Tei, 

Mattajrorda  Bay,  Tex. 
PlDGKON.  F.,  Contractor. 

Bulnwaro  River  bolow  Bridesbarg. 

Diick  Creek,  Del. 

Miapiilion  Creek,  Del. 

New  Castle,  Del. 

Norwalk  Harbor,  Conn. 

Paswlo  Blver,  N.  J.,  abov«  Newvk. 


PiDOEON,  S.&V.,  Contraolore. 

Mattawan  Creek,  N.  J. 
PiDOEON  Hill  Oranitk  Coupajiy,  Co»- 

Bandy  Bay,  Mass. 
PiDGEON,  M.  K.,  Contractor. 

Port  ChCHter  Harbor,  N.  Y. 
Piekpont,  J.,  AiHttaiit  Engineer. 

Wolf  River.  Wis. 
f  iTTflBUKGU  Bridoe  Compaky,  Coniract- 

Ohio  River  (except  Falls,  etc). 
PoLHKMoa,  J.  S.,  Aitislant  Engineer. 

Noclios  River,  Tex. 

Sabine  Hiver,  Lb,  aud  Tei. 

Siuglaw  Bay,  Ore;;. 

Umpqns  Eiver,  Oreg, 

Yaqninn  Bay,  Oreg. 
PoPB,  W.  S.,  Coniraetor. 

St.  Hary'a  River  and  Falls  Canal. 
PoRTEBFiELD,  W.,  Atgietant  Engineer. 

Big  Black  BiveT,  Mies. 
Porter,  Tucker  &  Mahatt,  Conlraeiore. 

Kanawha  Hiver  (Great),  W.  Va.  (Iiar- 
bor  of  refuge). 

Ob io  River  (except  Falls,  etc.). 
Poetsmootu  Foundry  and   MAcnnnc 
Works,  Contractors. 

Kanawha  Kiver  (Little),  W.  Va. 
Post,  J.  C,  .laeittant  Engineer. 

Altuniaba  River,  Ga. 

Salkiohatchen  Hiver,  S.  C. 
Post  &,  Henderson,  Contractors, 

Oawego,  N.  Y. 
Potomac  Drbdoino  Company,  Coutract- 

LeonardtowD  Harbor,  Hd. 

Potoroao  River  at  Washington,  D.  0. 

Urban  a  Creek,  Va. 
Potomac  Rrd  8  andstomb  Company,  Con- 
traetor$. 

PotoTuao  River,  D.  C. 
Potter,  A.  S.,  Aeiitlant  Engineer. 

Hisaonri  River,  from  mouth  to  Sioux 
City. 
Potter,  T.,  Contraotor. 

Baltimore  Harbor,  Md. 
Powell,  A.  O.,  A$»i»lant  Sngiaeer. 

Chippewa  Biver,  Win. 

Cbippewa  Biver  at  Yellow  bank,  Wis. 
PowLEBB,  W,  H.,  Aisiilatit  Engineer. 

Hlaaiasippi   River,  between   monlh   of 
Ohio  Hiver  nntl  Head  of  Pusson. 
Pbatt,  C.  M.,  Contractor. 

FInabing  Bay.  N.  Y, 
Pratt  &,  Co.,  Contraelora. 

Buffalo  Harbor,  N.Y. 
Price.    (See  Stkathau  &  Price.) 
Price,  H.  F.,  A>%i>tant  Engineer. 

Beaufort  Harbor,  N.  C. 
Price,  W.  6.,  Aeaietant  Engineer. 

Miftstwippi   Hiver,   between   niontb  of 
Obin  River  anil  Heoil  of  PaHsoB. 
Prysb,  E.M-,  &■  Brother,  Vontractori. 

Kentucky  Rivet,  Ky. 
PuitlNOTON,  8.  v.,  Contraotor, 

Biobmonu  H&tbor,Ue, 
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Queen  City  Bridge  and  Steam  Forg- 
INO  Company,  Coniraot{^9. 

Ohio  River  (except  Falls,  etc.). 
QuiNN,  C,  Astistani  Engineer. 

fiayon  Bartholemew,  Ark.  and  La. 

Bay  on  Booaf,  La. 
QuiNN,  O  J.,  Contraot&r, 

Saginaw  River,  Mich. 
Ralby,  W.  p.,  Contractor. 

Eagle  Harbor,  Mich. 
Rambey,  H.  a.,  &  Co.,  Contractors. 

Ohio  River  (except  Falls,  etc.). 
Rand  d&  Burger,  Contractors. 

Port  Washington  Htirbor,  Wis. 
Ransom,  R.,  AsBxslant  Engineer. 

Beaafort  Harbor,  N.  C. 

Contentnea  Creek,  N.  C. 

New  Berne  to  Beaafort,  N.  C. 

Trent  River,  N.  C. 
Raser,  G.  B.,  Contractor. 

Ashtabula  Harbor,  Ohio. 
Rauchenstein^  R  ,  Asfiistant  Engineer. 

Pasoagoula  River,  Mi.sa. 

Wacissa  and  Aucilla  rivers,  Fla. 
Raymond,  T.  L.,  Assistant  Engineer. 

Calcasieu  River,  La. 

Sabine  Pass,  Tex. 
Raynolds,  J.  D.,  Assistant  Engineer. 

M  ississippi  River,  reservoir  at  sources. 
Record,  J.  R.,  Assistant  Engineer. 

Mississippi  River,   between  months  of 
Illinois  and  Ohio  rivers. 
Rkes,  J.,  Contractor. 

Missouri   River,   between  Kansas  City 
and  the  mouth. 
Rees,  N.  M.^  Assistant  Engineer. 

Mississippi   River,   between   month  of 
Ohio  River  and  Head  of  Passes. 

Red  River,  La. 

Yalabnsha  River,  Miss. 
Rendrock  Powder  Company,  Contract- 
ors. 

East  River,  N.  Y. 
Reynolds,  W.  C,  Assistant  Engineer. 

Coal  River,  W.  Va. 
Rhodes,  CD.,  Assistant  Engineer. 

Mokelnmno  River,  Cal. 
Rich,  J.,  Contractor. 

Ontonagon  Harbor,  Mich. 
Richardson,  W.,  Contractor. 

Monroe  Harbor,  Mich. 

Sandusky  City  Harbor,  Ohio. 

Sandusky  River,  Ohio. 
Riciitman,  a..  Contractor. 

Mississippi     River,    St.    Paul  to    Des 
Moines  Rapids. 
Richtman,  J.,  Contractor. 

Mississippi     River,     St.  Paul   to  Des 
Moines  Rapids. 
Riddell.    (See  Keepers  Sl  Riddell.) 
Riley,  J.  L.,  Asnistant  Engineer. 

Mississippi  River,    between    month  of 
Ohio  River  and  Head  of  Passes. 
RiMBARK,  S.  D.,  Contractor. 

Oconto  Harbor,  Wis. 
Ripley,  H.  C,  Assistant  Engineer. 

Brazos  River,  Tex. 

Brazos  Santiago  Harbor,  Tex. 

Fort  Brown,  Tex. 

Galyeston  Harbor^  Tex. 


Ripley,  H.  C— Continued. 

Matagorda  Bay,  Tex. 
RiTTER,  H.  P.,  Assistant  Engineer. 

Mississippi  River,   between   mouth    ot 
Ohio  River  and  Head  of  Passes. 
Roberts,  T.  P.,  Assistant  Engineer. 

Allegheny  River,  Pa. 
Roberts,  W.  M.,  &  Co.,  Contractors. 

Mississippi    River,    St.    Paul    to    Des 
Moines  Rapids. 
Robinson,  P.,  Assistant  Engineer. 

Aucilla  and  Wacissa  rivers,  Fla. 

Crystal  River,  Fla. 

Manatee  River,  Fla. 

Ockloc1:onee  River,  Fla. 
Robinson,  P.,  Contractor. 

Fiuhalloway  River,  Fla. 

ROCKPORTAND   PiDGKON  HiLL  GraNITE 

Company,  Contractors. 

Sandy  Bay,  Mass. 
RODDIN,  J.,  Contractor. 

New  Haven  Harbor,  Conn. 
RoKSSLER,  S.  W.,  Assistant  Engineer. 

Colorado  River,  Cal. 
Rogers,  F.  P.,  Assistant  Engineer. 

Hudson  River,  N.  Y. 
RouERF.R,  J.  B.,  Assistant  Engineer. 

Bay  River,  Axk. 

St.  Francis  River,  Ark.  and  Mo. 
RooxEY.    (See  French  &  Rooney.) 
RooNEY,  .Tames.  Jr.,  Contractor. 

Black  River  Harbor,  Ohio. 
Rooney,  J.,  Contractor. 

Erie  (Presqne  Isle)  Harbor,  Pa. 
Rooney,  W.  E.,  Contractor. 

Fairport  Harbor,  Ohio. 

Toledo  Harbor,  Ohio. 
Ross.    (See  Burnett  &  Ross.) 
Ross.    (See  Lara,  Ross  &  Co.) 
Ross,  P.  S.,  Contractor. 

FlushingBay,  N.  Y. 

Norfolk  Harbor,  Va. 

Passaic  River,  N.  J.,  below  Newark. 

Potomac  River,  Washington,  D.  C. 

Romerly  Marsh,  Ga. 

Savannah  River  above  and  below  Au- 
gusta. 

Wicomico  River,  Md. 
Ross  &  Lara,  Contractors. 

Cape  Fear  River,  N.  C,   below  Wil- 
mington. 
Ross  &  Pennypacker,  Contractors. 

Cape  Fear  River,  N.  C,   below  Wil- 
mington. 
Ross  &  Sanfoud,  Contractors. 

Wappoo  Cut,  S.  C. 
Ross  &,  Sanford  Dredging  Company, 
Contractors. 

Ashley  River,  S.  C. 
Routh,  J.  S.,  Contractor. 

Ohio  River  (except  Falls,  ot.c.). 
ROWB,  T.  A.,  Contractor. 

Newburyport  Harbor,  Mass. 

Rockland  Harbor,  Me. 
RUHL,  E.,  Asffistant  Engineer. 

Etowah  River,  Ga. 
RUPLB,  C.  P.,  Assistant  Engineer. 

Mississippi   River,  between  month  of 
Ohio  River  and  Head  of  Passes. 
RussKLL.   (See  Ephingbb  d&  Sy89BU.} 
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Sackett,  J.  W.y  AsBisiant  Engineer, 

Key  port  Harbor,  N.  J. 

Tampa  Bay,  Fla. 
Sa(m:r,  G.  H.,  ContracUfT, 

Kenosba  Harbor,  Wis. 

Racine  Harbor,  Wis. 
Sague,  8.  A.,  Contractor, 

Port  Clinton  Harbor,  Obio. 
St.  L.  Coppee,  H.,  Assistant  Engineer. 

Grand  Gnlf,  Miss. 

Mississippi  River,  between  mouth  of 
Obio  River  and  Head  of  Passes. 

Red  River,  La. 
Sai.em  Stone  and  Lime  Company,  Con- 
tractors. 

Obio  River,  Falls  of. 
Salmon  &r  Mares,  Contraotors. 

Port  Clinton  Harbor,  Obio, 
Samo,  T.  B.,  Assistant  Engineer, 

Washington  Aqnedact,  D.  C. 
Sample,  8.,  Contractor. 

Mississippi  River,  Des  Moines  Rapids  to 
mouth  of  Illinois  River. 
Sanborn,  W.  G.,  Assistant  Engineer. 

Holston- River,  Tenn.  and  Va. 

Powell  River,  Va.  and  Tenn. 
Sanford.    (See  Ross  &  Sanford.) 
Sanford,  J.  C,  Assistant  Engineer. 

Glen  Cove  Harbor,  N.  Y. 
Sangeb  <&  MoODT,  Contractors. 

illiuois  River. 
Savage,  J.  E.,  Assistant  Engineer. 

Mississippi  River,  between  mouths  of 
Illinois  and  Ohio  rivers. 
Sawyer.    (See  Hamilton  &  Sawyer.) 
ScAiFB  Foundry  and  Machine  Com- 
pany, Contractors. 

Obio  River  (except  Falls,  etc.). 
Soandlon.    (See  Symmes  <&  Scandlon.  ) 
Scuermkrhorn,  L.   Y.,  Aseistant  Engi- 
neer. 

Aboapeo  Harbor,  Wis. 

Ashland  Harbor,  Wis, 

Bayfield  Harbor,  Wis. 

Cedar  River,  Mich. 

Grand  Marais,  Harbor  of  Refuge. 

Green  Bay  Harbor,  Wis. 

Kewaunee  Harbor,  Wis. 

Mauistiquo  Harbor,  Mich. 

Manitowoc  Harbor,  Wis. 

Oconto  Harbor,  Wis. 

Pensaiikee  Harbor,  Wis. 

Plattsburgh  Harbor,  N.  Y. 

Portage  Lake  and  Lake  Superior  Ship 
Canal. 

Salmon  River,  N.  Y. 

Sheboygan  Harbor,  Wis, 

Sturgeon  Bay  Canal,  Wis. 

Swanton  Harbor,  Vt. 

Two  Rivers  Harbor,  Wis. 

Compiler  on  this  Index.    (See  Preface, 
Vols.  I  and  n.) 
Schmidt,  M.  E.,  Assistant  Engineer. 

Mississippi  River,  between  mouths  of 
Illinois  and  Ohio  rivers. 
SCHOPP.  P.  .J.,  Assistant  Engineer. 

Ohio  River  (except  Falls,  etc.). 

Obio  River,  Falls  of. 
ScHROEDER.    (See  Truman  &  Schroe- 

PEI^.) 


\ 


SCHWARZ  &,  Bernbb,  Contractors, 

Cedar  River,  Mich. 

Kewaunee  Harbor,  Wis. 

Muskegon  Harbor,  Mich. 

Oconto  Harbor,  Wis. 

Portage  Lake,  Mich. 
Scott,  A.  M.,  Assistant  Engineer, 

Elk  River,  W.Va. 
Scott,  G.  V.,&  Sons,  Contraotors. 

Appomattox  River,  Va. 
ScovE.    (See  Hanson  &  Scove.) 
Scully,  J.,  Contractor. 

Block  Island  Harbor,  R.  I. 

Nantucket  Harbor,  Mass. 

Port  Jetferson  Harbor,  N.  Y. 
Scully  &  Peter,  Contractors. 

Kentucky  River,  Ky. 
Seager,  J.  L.,  Assistant  Engineer. 

Broad  Creek,  Del. 

Cherrystone  Creek,  Va. 

Dividiug  Creek,  Md. 

Hunting  Creek,  Va. 

Nanticoke  River,  Del.  and  Md. 

Pocomoke  River,  Md. 

Pungoteague  Creek,  Va. 

Tuckahoe  Creek,  Md. 
Searles,  J.  M.,  Assistant  Engineer, 

Big  Sunflower  River,  Miss. 
Seddon,  J.  A.,  Assistant  Engineer. 

Missouri  River,  mouth  to  Fort  Benton. 
Sedgwick,  T.  S.,  Assistant  Engineer. 

Aransas  Pass  and  Bay,  Tex. 
Seward,  E.  R.,  Contractor. 

New  Rochelle  Harbor,  Conn. 
Seward,  J.  M.,  Contractor, 

Housatonio  River,  Conn. 

Milford  Harbor,  Conn. 

Port  Jefferson  Harbor,  N.  Y. 

South  port  Harbor,  Conn. 
Sewicklby  Lumber  Company,  Contract- 
ors. 

Ohio  River  (except  Falls,  etc.). 
Seymer.  C.  p.,  Contractor, 

Tangipahoa  River,  La. 
Shadbolt,  Boyd  &  Co.,  Contractors. 

Green  Bay  Harbor,  Wis. 
SUANELAND,  E.  C,  Assistant  Engineer. 

Missouri  River,  from  mouth  to  Sioux 
City. 
Shannon,  A.  M.,  &  Co.,  Contractors. 

Arausas  Pass  and  Bay,  Tex. 

Galveston  Harbor,  Tex. 

Matagorda  Bay,  Tex. 
Shannon  &,  HvA-rr,  Contractors. 

Galveston  Hai'bor,  Tex. 
Shaw,  E.  P.,  Contractor'. 

New  bury  port  Harbor,  Mass. 
Shaw,  G.  VV.,  Ansistani  Engineer. 

Obio  River,  Falls  of. 
Sherwood,  W.  H.,  &  Co.,  Contractors. 

Ohio  River  (except  Falls,  etc.). 
Sherwood,  Strieberoer  &  Geissen- 
DORFKR,  Contractors. 

Clevelaud  Harbor,  Ohio. 
Shiels,  T.,  Assistant  Engineer, 

Dulutb  Harbor,  Minn. 
Shipley,  D.  B.,  Asslstont  Engineer. 

Big  Sandy  Rivet.W.Vsw.  and  Ky. 
gVliPMAN  &  Caii>av>v>x,  Contraotors, 
i}.onoiiga\xcl«^  l^\sei>  ^*»  wx^  ^'' 
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Shipmans,  J.  Jm  Contractor, 

Kanawha  River  (Great),  W.  Va.,  Har- 
bor of  Uota<j;e. 

Ohio  Kiver  (oxcopt  Falla,  etc.). 
SiDDOx,  W.  L.,  Assistant  Engineer, 

Mississippi   River,    bctweou  mouth  of 
Ohio  River  and  Heud  of  Passes. 
SiMAR,  V.  D..  AssUlant  Engineer, 

Chippewa  Uiver,  Wis. 

St.  Croix  Kiver,  Wis.  aud  Minn. 
SiMAR  &  MouTON,  Contraoiors, 

Chippewa  Uiver,  Wis. 
Simpson,  W.  8.,  Assistant  Engineer, 

OsA^e  Rivor,  Mo.  and  Kans. 
Sims,  J.,  Contractor, 

Vermillion  Harbor,  Ohio. 
SiNGKR  &  Talcot  Stonk  COMPANY,  Con- 
tractors, 

Chicago  Harbor,  III. 
Skildon.    (See  Hubble  &  Skildon.) 
Skinner,  J.  D.,  Assistant  Engineer, 

Mississippi  River,  reservoir  at  sources. 
Slaughter,  J.  E.,  Contractor, 

Cedar  Keys  Harbor,  Fla. 

Galveston  Bay  (Ship  Canal),  Tex. 

Sawauee  River,  Fla. 

Tampa  Bay,  Fla. 
Slaughter,  P.  M.,  Contr<ioior, 

Flint  River,  Oa. 
Smith.    (See  Leathern  &  Smith.) 
Smith.    (See  Pacquit  &  Smith.) 
Smith,  A.  D.,  Contractor. 

Portland  Harbor,  Me. 
Smith,  E.  A.,  Assistant  Engineer, 

Black  W^arrior  River  from  Tuscaloosa  to 
Daniels  Creek,  Ala.  and  Miss. 
Smith,  F.    (See  Smith,  G.  W.  &  F.) 
Smith,  F.  A.,  Contractor, 

Pamunkey  River,  Va. 
Smith,  F.  H.,  Contractor. 

Housatonic  River,  Conn. 

Now  Haven  Harbor,  Conn. 

Pensacola  Harbor,  Fla. 
Smith,  G.  W.  &  F.,  Contractors, 

Sandy  Bay,  Mass. 
SaMITH,   J.    A.     (See   Smith,    L.  .P.   &> 

3,  A.) 
Smith,  J.  B.,  &■  Co.,  Contractors, 

Mnske<;on  Harbor,  Mich. 

White  River  Harbor,  Mich. 
Smith,  J.  G.,  Contractor, 

St.  Augustine  Crook,  Ga. 
Smith,  L.  P.,  Contractor, 

Fairport  Harbor,  Ohio, 
Smith,  L.  P.  <&  J.  A.,  Contractors. 

Ashtabula  Harbor,  Ohio. 

Cleveland  Harbor,  Ohio. 

Huron  Harbor,  Ohio. 

Saginaw  River,  Mich. 

Sandusky  River,  Ohio. 

Vermillion  Harbor,  Ohio. 
Smith,  P.,  Contractor. 

Cleveland  Harbor,  Ohio. 
Smith,  8.  R.,  Contractor, 

Clearwater  River,  Idaho. 
Smith,  T.  H.,  Contractor. 

Ludington  Harbor,  Mich. 

Pent  water  Harbor,  Mich. 
Smith,  T.  W.,  Contractor. 

Potomac  River,  D.  C. 


Smith,  W.  F.,  U.  S,  Agent. 

Aasat^ague  Bay,  Md. 

Broad  River,  Del. 

Broadkiln  Rivor,  Del. 

Cambridge  Harbor,  Md. 

Chester  River,  Md. 

Chincoteague  Bay,  Md. 

Chop  tank  Rivor,  Md. 

Corsica  Cre<^k,  Md. 

Deal's  Island  (upper  thoroughfare),  Md. 

Duck  Creek,  Del. 

Easton  Point  Harbor,  Md. 

Elk  River,  Md. 

Fairlee  Creek,  Md. 

Indian  River,  Del. 

Lewis  Creek,  Del. 

Maurice  River,  N.  J. 

Mispillion  Creek,  Del. 

Nanticoke  River,  Del. 

New  Castle  (ioe-harbor),  DeL 

Pocomoko  Sound,  Md. 

Rehoboth  Bay,  Del. 

St.  Jones  River,  Del. 

Sassafras  River,  Md. 

Skipton  Creek,  Md. 

Susquehanna  River  above  aud  below 
Havre  de  Grace,  Md. 

Tuckahoe  Creek,  Md. 

Water-way  between  Chincoteagne  and 
Delaware  bays,  Md. 

Wicomico  River,  Md. 

Wilmington  Harbor,  Del. 
Smith,  W.  P.,  Assistant  Engineer. 

Easton  Point  Harbor,  Md. 

Green  briar  River,  W.  Va. 

New  Castle  Harbor,  Del. 

Sacramento  aud  Feather  rivers,  Cal. 

San  Joaquin  Harbor,  Cal. 

Wilmington  Harbor,  Cal. 
Snead  &  Co.  Iron- Works,  Contraeiors. 

Kanawha  River  (Great),  W.  Va. 
Somers,  F.  C,  Contraotor. 

Chester  and  Ridley  Creek,  Pa. 

Cohansoy  Creek,  N.  J. 

Elizabeth  River,  N.  J. 

Indian  River,  Del. 

Nanticoke  River,  Del.  and  Md. 

Potomac  River,  D.  C. 
SouLB.    (See  Hamilton  &  Soulk.) 
Southerland,  C,  Contractor. 

An  Sable  River  and  Harbor,  Mich. 

Grand  Marais  Harbor  of  Refuge,  Mioh. 

Saginaw  River,  Mich. 
Spalding,  E.  M.,  Assistant  Engineer. 

Superior  and  St.  Louis  bays,  Wis. 
Spect,  J.,  Contractor. 

Mississippi    River,  Des  Moines  Rapids 
to  mouth  of  Illinois  River. 
Spicer,  R.  M.,  Assistant  Engineer. 

Bayou  Bartholomew,  Ark.  and  La. 
Sprague,  S.  G.,  Contractor, 

Muskingum    River   (ice-harbor),  Ohio. 
Springer,  J.  C,  Contractor. 

Cape  Fear  River,  N.  C,  below  Wilming- 
ton. 
Squire  &  White,  Contractors. 

Grand  Haven  Harbor,  Mich. 

Grand    River,    Mich.,    below    Grand 
Rapids. 

Pentwater  Harbor,  Mich. 


Stahg.    {See  Kerr,  Stanq  A.  Qillhokk.  ) 
BtasG,  J..  Confracti/r. 

Ulack  Kiver  Harbor,  Ohio. 

Cleveland  Harbor,  Ohio. 

Huron  Harbor,  Obio. 

Fort  Clinton  Harbor,  Ohio. 
Stanq  &  GiLL.MOnK,  Cantraeiori. 

Illook  Kiver  Harbor,  Ohio. 

Huron  Harbor,  Ohio. 

tjanilnnky  City  Harbor,  Ohio. 
Stastos,  J.  P.,  Contraclar. 

Now  Huvou  Harbor,  Conn. 
6l■A^m).•T,  W.  P.,  Contractor.. 

Cleveland  Harbor,  Ohio. 
Stanto.v  &  UoYLE,  Contraotora. 
llnduon  River,  N.  ¥.,  l>e(vreoii  Baltimoie 

aud  Troy, 
Starke,  C,  H.,  Contractor. 

Milwaukee  Bay,  Wie. 
Stahk,  Smith  &.  Co.,  Cir»tr(tetor». 

Uilwankoo  Harbor,  Wia. 
Htaukwkatiikr,  W.  J.,  Contractor. 

Fairpiirt  Harbor,  Ohio. 
ijTABR,  W.  W.,  Aitiitaul  Enginevr. 

CUauDol  liutwoeu   Lloyd   Harbor   ami 
Cold  Siirinj^  N.  V. 
Strkle  Broiheus  &Cu.,  Contractor). 

A^ato  Bay,  Minn. 
Stkfkk.v,  J.  P.,  Contraetor, 

Columbia  River,  0^t^g. 
Stkpiibnson,  S.  M.,  CoHtraetor. 

Munomouuo  Harbor,  Mich,  and  Wia. 
Stbvens.  (.See  Ar.vold  &,  Stevenh.  ) 
tiTKVKX9,  H.  E.,  Contraalor. 

Lake  Pe|iin,  MisaisBippi  Birer. 
Stkvkns,  S.  D.,  Contractor. 

Siojir^mvato  aud  Feather  rivers,  Cal. 
Stewart.  U.,  Jaiutanl  Engineer. 

Hay  on  La  t'ourohe,  La. 
Stkwakt,  J.  M,,  Aftialant  Engineer. 

Uulawaro  Breakwater,  Dol. 

LewcB  Harbor,  Dol. 

St.  Jones  Kiver,  IJel. 
Stewart,  K.,  At»i»tant  Engineer. 

Miosiwippi  River,   between   tuoiitli   of 
Ohio  Kiver  and  Head  of  Pas8i«. 
Stikrlb,  a.,  Assitlant  Engineer. 

Delaware  Bay,  ice-harbor  at  head  of. 

Delaware  Breakwater,  Del. 

Delaware  River. 

Frankford  Creek,  Pn. 

Lowes  Harbor,  Del. 

Mantna  Creek,  N.  J. 

UauricB  River,  If.  J. 

Rneooon  Rivar,  N.  J. 

Raucocas  River,  N.  J. 

Baloni  River,  N.  J. 

Snsqucbanna  River,  Pn. 

Woodbury  Creak,  N.  J. 
tJroCK,  H.  T.,  Contractor. 

Sand  Iteach,  Mich. 
Stoll,  C.  F.,  Contraelor. 

Port  Jefferson  Harbor,  N.  Y. 
Stonr,  R.,  AieiilaHt  Engineer. 

East  River,  N.  Y. 
STiiNB,  R..  Contractor. 

New  York  Hurb<.r  (Oeaury'ij  and  main 
ship-cbauael.) 


Stratuam  &  Pkicr.  Ctntraeton. 
Krntocky  River,  Ky. 

STRISBBROEIt.      (Ree    SllERWOOD.    Strik- 


K&.(; 


Stbino,  J.,  Contractor. 

Port  Clinton  Harbor,  Ohio. 
Sthouma-v,  R.,  Jt»i$taal  Engineer. 

Alpena  Harbor  (Thunder  Bay),  Mich. 
Stuono,  C.  H.,  &  Son,  Conlractort. 

Kanawha  River  (Great),  W.  Va. 
Strong,  H.  B.,  Contractor. 


Kanawha  River  (Little),  W.  Va. 
Stddbs  &.  Cackbt,  Contractor). 

Ohio  River  (except  Falls,  etc.). 
SuBLETT,  D.  L.,  /latiatant  Engineer. 

Ctiattaboocliee  River,  Go.  and  Ala. 

Duck  River,  Teuu, 

Kentucky  River,  Ky. 
Suluvan.    (See  Dunbar  &Suu.itan.) 
Sullivan.  D.  F.,  Contraetm. 

PeuHaotila  Harbor.  Fla. 
Summer,  J.  T.,  Contractor. 

Potoiuiio  River,  D.  0, 
SUMMBURLL,  G.  M.,  Contractor. 

Capo  Fear  River,  N.  C,  below  Wiliuin);- 

StTTDiiiiLWD,  C,  Contractor. 

Cbarlavciix  Harbor,  Hi  eh. 
Sweknev.    (See  Hol-Mkh  &  Sweeney.) 
SWEBNisY,  M.  A.,  Contractor. 

OcRiiilgco  River.  Oa. 
8WKKKBif.M.A..&  Bboturb«,Co«  troc(or». 

Oeonee  River,  Ga. 

Ohio  Rivoi-,  Fails  of. 

Teunessee  River  above  and  below  Chat- 
tanooga. 
SWIKT,  A.  J.,  dtniatant  Engineer. 

Wilmint;ti>n  Harbor,  Cal. 
Sylvester,  L  A.,  Contractor, 

Providence    River    and    Narracanaett 

Bay. 

WowI'b  Holl  Harbor,  Masa. 
Sylvbstbk,  R.  C,  Contraelor. 

Nowburyport  Harbor,  Mass. 
SvMMia  &  SCANi>ix>N,  Coafroclari. 

Toledo  Harbor,  Ohio. 
Stmonds,  T.,  Contractor, 

Oocheco  River,  N.  H. 

Kseter  River,  N.  H. 

Ipawioh  River,  Mass. 

Lamprey  River,  N.  H. 

Saco  River,  Mo. 

York  Harbor,  Me. 
Taft,  C.  1^.,  Attietant  Engineer. 

Arkansoii  River,   from   Little   Rook  to 
mouth. 
Talbot.  G.,  Contraelor. 

Erie  (Preaque  lule)  Harbor,  Pa. 


Sattiu 


i-r,  Hid 


Sand  Beach,  Klicb. 

Toleilo  Harbor,  Ohio. 
Talcot.     (BeeSiSGEit  &.  Talcht.) 
TAI.COT,  R.  11.,  aiwiiidiHl  Kngi «'■«■. 

Berircu  Seek,  N.  i.  (Jihip  caual.) 

llroQS  River, N.Y. 

CheewMi"ak©CvviuV.,lS'l- 
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Talcot,  R.  H. — Continued. 

Cu r II eH'H  Landing  und  Jamaica  Bay, 
N.Y. 

Gowauns  Hay,  N.  Y. 

>(«'iiii>Ht(*:ul  ilarborund  Bay,  N.  Y. 

New  Uoclifile  Harl)or,  N.  Y. 

Patclio^iio  Kiver,  N.  i . 

Sonth  River,  N.  J. 

SunipawaniiH  Inlet,  N.  Y. 
Tallaxt    Mauulb    Company,  Contract- 
ore. 

Des  Moines    Rapidn,  Canal,  and  Dry- 
Duck,  Mis8i8»i|>pi  River. 
Taylor,  B.  T.,  AMsifttant  Engineer. 

Bntfalo  Bayon,  Tex. 
Taylor,  J.,  Contractor. 

PoUnuac  River,  D.  C. 
Taylor,  T.  U.,  Aaniefant  Engineer, 

Ohio  Riven  Falls  of. 
Taylor,  W.  D.,  Contractor. 

Pultuey  ville  Harbor,  N.  Y. 

Sodns  Harbor  (Little),  N.  Y. 

Wilson  Harbor,  N.  Y. 
Tkagur,  S.,  Contractor. 

Newbuiyport  Harbor,  Mass. 
TkUKRLSON,  J.     (ScO  LORKNZ  «&  Terkbl- 

POX.) 
TKRKKL80N.      (SeO   TiLFORD    &   TkRKEL- 

•        SON.) 

Terry,  F;,  AsaUtant  Engineer. 

Mississippi  River,  above  Falls  of  St.  An- 
thony. 
Thayer,  J.  E.,  Contractor. 

Kanawha  River  (Great),  W.  Va. 
Th  vYKR,  O.  A.  «&  W.  T.,  Contractors. 

Kanawha  River  (Great),  W.  Va. 
Thomas,  B.  F,,  Attshtant  Engineer. 

Big  Sandy  River,  W.  Va.  and  Ky. 
Thomas,  S.  T.,  &,  Blundon,  J.  A.,  Con- 
tractors. 

Potomac  River,  D.  C. 
Thomlinson,  J.,  Contractor. 

Apalachicola  Bay,  Fla. 
Thomps  »n,  E.  D.,  AHHiHtnnt  Engineer. 

Beaufort  Harbor  and  New  River,  N.  C. 

Mississippi    River,  between   month  of 
Ohio  River  and  Head  of  Passes. 

New  Berne  to  Beaufort,  N.  C. 

Now  River,  N.  C. 

Pamlico  and  Tar  Rivor,  N.  C. 

Trent  River,  N.C. 

Yadkin  River,  N.  C. 
Thompson,  J.  B.,  Contractor. 

Ohio  Rivor  (except  Falls,  etc.). 
Thompson,  T.  K.,  Contractor. 

Galveston  Harbor,  Tex. 
TiLKOUD  &  Terkklson  BROTHERS.,  Con- 
tractors. 

Wilmington  Harbor,  Cal. 
ToLLiNGKR,  E.  C,  Assistant  Engineer. 

Clinch  River,  Tenn.  and  Va. 

Mississippi    River,  between   month   of 
Ohio  River  and  Head  of  Passes. 
Toms,  W.  A.,  Assistant  Engineer. 

Tennessee  River  above  and  below  Chat- 
tanooga. 
To  WAR,  F.  M.,  Assistant  Engineer, 

Yazoo  River,-  Miss. 
ToWAKS,  A.,  Contractor, 

Sfi.  Clair  River^  Me. 


Towns  END,  G.  W.,  Contractor. 

Bath  Harbor,  Me.  , 

Boston  Harbor,  Mass. 

Echo  Harbor,  New  Rocbelle,  N.  Y. 

Lubec  Channel,  Me. 

Merrinkae  River,  Mass. 
•  Portsmouth  Harbor,  N.  H. 

Sandy  Bay,  Mass. 

Taunton  River,  Mass. 

Wood^s  Holl  Harbor,  Mass. 
TowNSKND,  T.  B.,  Contractor. 

Kanawha  River  (Little),  W.  Va. 

Muskingum  River  (ice-harbor),  Ohio. 
TOWNSENI)  &  Trumbvll,  Contractors. 

Delaware  River  at  Schooner  Ledge. 
Truax,  S.  J.,  Contractor. 

Mis8iHsip])i  River,  St.  Paul  to  Des  Moines 
Rapnls. 
True,  C.  S.,  Assistant  Engineer. 

Mississippi   River,  between   moaths  of 
Hliuois  and  Ohio  rivers. 
Truman  &  Cooper,  Contractors, 

Manitowoc  Harbor,  Wis. 

Menoraonee  Harbor,  Mich,  and  Wia. 

Portage  Lake  Harbor,  Mich. 

Port  Washington  Harbor,  Wis. 

Sheboygan  Harbor,  Wis. 

Two  Rivers  Harbor,  Wis. 
TRU.MAN  &  ScHROi-DKR,  Contractors. 

Sturgeon  Bay  Canal,  Wis. 
Trumball.    (See  Townsend  d^  Trum- 

BALL.) 

Trumbull  &  Cheney,  Contractors. 

Merrimac  River,  Mass. 
Tucker.     (See    Porter,    Tucker    & 

Mahan.) 
Ticker,  N.  W.,  Contractor. 

Ohio  River  (except  Falls,  etc.). 
TuuiiiLL,  C.  A.,  Assistant  Engineer. 

Cumberland  River  above  Nashville. 

Red  River,  Tenn. 
Turtle,  J.  ^.,  Assistant  Engineer. 

Mississippi    River,  between   month   of 
Ohio  River  and  Head  of  Passes. 
TuTTLE,  F.  W.,  Assistant  Engineer. 

Red  River  (Little),  Ark. 
Twining,  E.  H.,  Assistant  Engineer. 

Mississippi    River,  between   mouth  of 
Ohio  Rivor  and  Head  of  Passes. 
United   Statks    Dredging   Company, 
Contractors. 

Buttermilk  Channel,  N.  Y. 
Upham.     (See  Williams  &  Upham.) 
Valentine,  T.,  Assistant  Engineer, 

Delaware  River. 

Schuylkill  River,  Pa. 

Wilmington  Harbor,  Del. 
Van  Bl'skirk,  J.,  Contractor. 

Sand  Beach,  Mich. 
Vance,  H.,  Assistant  Engineer* 

Bayou  Pierre,  La. 

Red  River,  La.  and  Ark. 
Vanderw^  e  k  k  en  ,  G. ,  Con  tractor. 

Potomac  River,  D.  C. 
Van   Gokder.     (See  Jenkins  &  Van 

GORDER.) 

Van  Patten,  J.,  Contractor, 
Mattawan  Creek  N.J. 
Northeast  River,  Md. 
Rahwa^'  River,  N.  J. 
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Van  Pattkn,  J.~Oontinaed. 

Karitan  River,  N.  J. 

Susquehanna  River,  Pa. 

Woodbridge  Creek,  N.  J. 
VemdklK)  M.  W.,  Assistant  Sngineer, 

Kauawha  River  (Little),  W.  Va. 
YoiGT,  £.  T.,  Assistant  Engineer, 

Columbia   River   (Upper)  and  Snake 
River,  Oreg.  and  Wash. 
Yon  Hein,  M.,  Contraetor. 

Miflsisaippi  River,  Dee  Moines  Rapids  to 
montli  of  Illinois  River. 
Von  Schmidt,  A.  W.,  Contractor. 

Oakland  Harbor,  CaL 

Wilmington  Harbor,  Cal. 
Von  Schmidt,  E.  A.,  Contraetor, 

Wilmington  Harbor,  Cal. 
Von  Schmidt  &,  McNeb,  Contractors, 

Oakland  Harbor,  Cal. 

San  Joaqnin  Harbor,  Cal. 
VosBUROH,  M.  S.,  Contractor, 

Oloott  Harbor,  N.  Y. 

Wilson  Harbor,  N.  Y. 
Walsh  &.  Hannab»  Contractors, 

Calumet  Harbor,  HI. 
Walter,  J.  E.,  Contraetor, 

Brunswick  Harbor,  Ga. 

Savannah    River    between    Savannah 
and  Augusta. 
Walter  <&  Darrah,  Contractors, 

Ohio  River  (except  Falls,  etc.). 
Wanzrr,  C,f  Assistant  Engineer, 

Mississippi  River,  reservoir  at  sources. 

Red  River  of  the  North,   Minn,   and 
Dak. 
Wabd,  C.  D.,  Assistant  Engineer. 

Canal  (ship)  from  Lake  Erie  to  the 
Wabash  and  Ohio  rivers. 
Ward,  G.  E.,  Contractor, 

Currituck   Sound,  Coanjok  Bay,   and 
North  River  Bar,  N.  C. 

James  River,  Ya. 

St.  Jerome's  Creek,  Md. 
Ward,  G.,  and  McKenzie,  A.  F.,  Con- 
tractors, 

Erie  (Presque  Isle)  Harbor,  Pa. 
Warren,  A,  ^  Assistant  Engineer. 

Missouri  River,  from  month  to  Fort 
Benton. 
Warren,  R.  W.,  Contractor. 

East  River,  N.  Y. 
Watson,  R.,  Contractor. 

Columbia    River^    Oreg.,    Willamette 
and  California  rivers  below  Port- 
land. 
Wrbb,  W.  L.,  Assistant  Engineer, 

Aransas  Pass  and  Bay,  Tex. 

Galveston  and  Brazos  River,  Tex. 

Trinity  River,  Tex. 
Wbllman,  D.  W.,  Assistant  Enaineer. 

Missouri  River,  from  mouth  to  Fort 
Benton. 
Wells,  G.,  Assistant  Engineer. 

Chippewa  River,  Wis. 

Duluth  Harbor,  Minn. 

Superior  Bay  and  St.  Louis  Bay,  Wis- 
consin. 
Wrst,  C.  F.,  Assistant  Engineer. 

Mississippi  River,  between  mouths  of 
niinois  and  Ohio  rivers. 


West  Lebanon  Rolling  Mill  Company, 

Contractors, 

Kanawha  River  (Great),  W.  Va. 
West   Point    Engine    and    Machine 
Company,  Contractors. 

Appomattox  River,  Va* 
West,  S.,  Contraetor. 

Appomattox  River,  Va. 
Weston,  W.,  Assistant  Engineer, 

Muskingum  River,  Ohio. 
Wheeler,  £.  S.,  Assistant  Engineer, 

St.  Mary's  River  and  Falls  Canal. 
Wheeler,  L.  L.,  Assistant  Engineer. 

Mississippi  River,   between  month  of 
Ohio  River  and  Head  of  Passes. 
Wheeler,  O.  B.,  Assistant  Engineer, 

Cross  Village  Harbor,  Mich. 

Missouri  River,  from  month  to  Fort 
Benton. 

Pin6  River,  Mich. 

St.  Clair  River,  Mich. 
Whinbry,  S.,  Assistant  Enaineer. 

Canal  connecting  the  headwaters  of 
the  Hiawasse,  Tenn.,  and  Savannah 
rivers. 
Whitcomb,  H.  D.,  Contractor, 

Jatnes  River,  Va. 
White.    (See  Squirr  &,  Whitb.) 
White,  D.,  Assiatant  Engineer, 

Lake  Champlain  (channel,  etc.). 

Ticonderoga  River,  N.  Y. 
White,  E.  F.,  Assistant  Engineer, 

Red  River,  La.  and  Ark. 

Trenton.  Harbor,  La. 
White,  G.  W.,  Contractor, 

Dunkirk  Harbor,  N.  Y. 
White,  J.  H.,  Contractor, 

Hyannis  Harbor  (breakwater),  Mass. 

Proviucetown  Harbor,  Mass. 
White,  W.  8.,  Contractor, 

Lubec  Channel,  Me. 
WniTFORD,  R.,  Assistant  Engineer. 

CoDgaree  River,  S.  C. 

Contentnea  Creek,  K.  C. 

Georgetown  Harbor,  S.  C. 

Pee  Dee  River  (Great),  N.  O. 

Waccamaw  River,  N.  C. 

Wateree  River,  S.  C. 

Winyaw  Bay,  S.  C. 
Whiting,  L.,  Contraetor, 

Otter  Creek,  Vt. 
Whitney.  A.  J.,  Contractor, 

Dubuque  (ice-harbor),  Iowa. 
Whitney,  L.,  Contractor. 

Burlington  Harbor,  Vt. 

Lake  Champlain,  N.  Y. 

Ticonderoga  River,  N.  Y. 
Whitney  &  Sons,  Contractors, 

Galena  River  and  Harbor,  111. 

Mississippi  River,  Des  Moines  B 
mouth  of  Illinois  River. 

Missisbippi  River,  St.  Paul  toD 
Rapids. 
Wiley,  E.  C,  Assistant  Engine* 

Saline  River,  Ark. 
WiLLARD,  J.  E.,  Assistant  Em 

Tennessee  River  above  an«' 
tanooga. 
Williams,  C.  E.,  Contracto 

BaifaVo  Harbor,  H,>1. 
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WiLUAMS,  £.  H.,  Contractor, 
Connectiout    River   below    Hartford, 

CODD. 

Williams,  Fi  0.  (See  Williams  6l  Lsy- 

TKN.) 

Williams,  J.  C,  Coniraoior, 

Cleveland  Harbor,  Ohio. 
Williams,  M.,  Contractor. 

Keu tacky  River,  Ky. 
Williams,  T.,  Contractor, 

Oakland  Harbor,  Cal. 
Williams,  T.  H.,  Contractor, 

San  Joaquin  River,  Cal. 
Williams,  W.  S.,  Asststant  Engineor. 

Canal  (ship)  from  Lake  Erie  to  the 
Wabash  and  Oliio  rivers. 
Williams  &  Lbttb  ;,  Ctrntraotor; 

Kanawha  River  (Great),  W.  Va. 
Williams  &  Upham,  Contraetor^, 

Duluth  Harbor,  Minn. 

Grand  Marais  Harbor,  Minn. 

St.  Mary's  River  and  Falls  Canal. 

Superior  Bay  and  St.  Louis  Bay,  Wis. 
Williams,  White  &  Co.,  Contraotors. 

Illinois  River,  111. 
Williamson,  W.  G.,  Assistant  Engmeet. 

Altamaha  River,  Ga. 

Charlotte  Harbor,  Fla.    (Water-way  to 
St.  John's  River.) 

St.  John's  River. 
Wilson.  (See  Finlky,  Garrbt  &  Wil- 
son.) 
Wilson,  A.  D.,  Assistant  Engineer 

Mississippi  River,  between  month  of 
Ohio  River  and  Head  of  f^asses. 
Wilson,  A.  O.,  Assistant  Engineor, 

Bayou  PJaouemine,  La. 
Wilson,  CM.,  Contractor, 

Grand  Marais  Harbor,  Minn. 
Wil8'>n,  F.,  Contractor, 

Ashtabula  Harbor,  Ohio. 

Buffalo  Harbor,  N.  Y. 

Oswego  Harbor,  N.  Y. 

Port  Clinton  Harbor,  Ohio. 
Wilson,  H.,  Contractor, 

Potomac  River,  D.  C. 
Wilson,  H.  C,  Assistant  Engineer. 

Tchnla  Lake,  Miss. 

Tensas  River  and  Bayou  Macon. 
Wilson,  J.  L.,  Contractor. 

James  River,  Va. 
WiNCUELL,  C.  M.,  Assistant  Engineer, 

Mississippi  River,  between   mouth  of 
Ohio  River  and  Head  of  Passes. 
Wing.    (See  Dewar  &  Wing.) 

WiNNIPISEOGKB   LaKE   MANUFACTURING 

Company^  Contractors, 
Lake  Winnipiseogee,  N.  H. 
Winston,  K.,  Assistant  Engineer. 
Osage  River,  Mo.  and  Kans. 


WiSNBR,  G.  Y.,  Assistant  Engineer. 

Hennepin  Canal. 

niinois  and  Dea  Plaines  rivers,  111. 

Mississippi  River,  between  moatiii  of 
Ohio  River  and  Head  of  Passes. 
WisTON  Brothers,  ConUaefors. 

Mississippi   River,    8t.    Paul   to    Dm 
Moines  Rapids. 
WOLBRBCT,  J.  ii.fAssistant  Engineer. 

Archer's  Hope  River,  Va. 

CaUha  River,  N.  C. 

Pamunkey  River,  Ya. 

San  tee  River  and  Canal,  S.  C. 

Wateree  River,  S.  C. 

York  River,  Va. 
Wood,  H.  B.,  Assistant  Engineer. 

Mississippi   River,  between  month  of 
Ohio  Biver  and  Head  of  Paseea. 
Wood,  W.  H.,  Assistant  Engineer, 

Missouri  River,  between  Sionz  City  and 
Fort  Benton. 

Raritan  River.  N.  J. 

Shrewsbury  River,  N.  J. 
Woods.    (See  Hingston  db  Woods.) 
WooTON  &  Br')NDWay,  Contractors, 

Tensas  River  and  Bayoa  Maoon. 
WoRDRN,  J.  R.,  Contraeior, 

An  Sable  River  and  Harbor,  Mich. 
WoRRALL,  J.,  Assistant  Engineer. 

Clarion  River,  Pa. 

Red  Bank  Creek,  Pa. 

Susquehanna  River,  Pa. 
WoRTUBN,  J.  A.,  Assistant  Engineer, 

Mississippi  River,  between  months  of 
Illinois  and  Ohio  rivers. 
WoRTHiNGTONj.G.,  &Co.,  Contraotore, 

Cleveland  Harbor,  Ohio. 
Wright.    (See  Meacham  &  Wright.) 
Wright.    (See  Moore  Sc  Wright.) 
Wright.  A.  R.,  Coutraotor, 

Lynn  Harbor,  Mass. 

Royal  River,  Me. 
Wright.  J.  G.,  Assistant  Engineer, 

Brazos  Santiago  Harbor,  Tex. 
Wright,  W.  W.,  Contractor, 

Cathance  River,  Me.    ^ 
Yeager,  F.  a..  Assistant  Engineer, 

Mississippi  River,  between  month  of 
Ohio  River  and  Head  of  Passes. 
Yeates,  C.  M.,  Assistant  Engineer. 

Beaufort  Harbor,  N.  C. 

Meherrin  River,  N.  C. 

Winyaw  Bay,  S.  C, 
YONGE,  S.  K.,  Assistant  Engineer, 

Missouri  River,  from  month  to  Sionx 
City. 
YuiLLB,  G.  B.,  Assistant  Engineer. 

Tallapoosa  River,  Ala. 


SUHMABT  OF   APPB0PIUAT10N8  for  Blvcra  nml  HMr»«rft 

ttom  tbe  ewllwt  date,  April  6,  1S02,  to  and  indndlng  the  act  of  Angnrt  11, 1681, 

except  na  aabeeqiiaiUj  noted. 

Plak.— Tbe  SletM  are  amtugfld  bi  alphabettcal  order,   and  nnder  each  State  ai« 

filaced  the  appiopiUtlonB  for  the  votka  lying  vboUj  within  that  State,  Umm  worlto  be- 
DfC  alM»  amuwed  ilidiabetiGaUf .  All  the  iwropmtiona  for  tbe  improvement  (rf'  ntj 
prntion  of  a  nver,  except  a  harbor,  an  a^gaed  to  that  rirer,  and  if  tbe  river  mumi 
thiDQgfa  or  b;  more  than  one  State  the  river  Is  placed  luder  tiie  bead  of  "  HiaoeUane- 
ouj,"  which  Immediately  follows  the  Statea.  Tboa,  qtpiopriations  for  tbe  Hnacle 
Shoala  frould  aot  be  fifond  under  Alabama,  but  woold  be  incloded  In  thoee  for  the 
Tenneewe  Eiver,  which  would  be  ftmnd  nnder  "  Mlacellaneoaa; "  ^pn^riatioca  for  an 
ice  harbor  at  St  Lonis  woald  be  under  the  Stute  of  Ulaaonri,  butappro^iatloM  for  the 
HiMiMippt  Klver  at  St  Looia,  or  to  tbe  month  of  tbe  IfbaiMlppi  River,  woaid  be  In- 
dnded  In  thoae  for  tbe  Uiadnippi  Biver,  ExphuuMory  notea  are  placed  at  the  end  of 
tbe  table,  which  ue  nferred  to  by  nnmnab  in  parantbada. 
Tbe  aame  locality  ia  KKnetimes  rttfaimd  lb  la  the  acta  making  appropristlona  tbere- 


u  wOl  be  gBo- 

, , , , ork  la  VcHi,  I  und  II  of  Uw  Index. 

Tha  lIMa  fit  kpptopilMlona  in  tlumain  Index  war*  niMrally  oomplM  rraaitlH  rapoit*  of  Iba 
Cblafof  EnalBMn,  Wnnlnc  wltli  UM.  Tb«  followina  UUe  WM  ooapflcd  MnMy  tnm  tike  not! 
ofConcnamAklncuitroprlallaMforriTenknil  hubon,  nnd  •obaaqBaot  to  theeoBplMkn  «( Iba 
■Dkio  pMtof  Vi>l.ll(^UielDd*x,OMM*qD«ntlr  In  afew  Mil—  appropriMlaoa  «pp«er  in  Uils  labia 
wblahmnBOtfMwdliitbellaU(uru^ini|iiiBtlonaln  the  iii*ln  work.  TheaB«xa<iiUoa*BMlolyn- 
plv  la  ImproTWDtDla  MM&plaUd  bdote  IMt),  and  for  whish  no  dppiopilaUoiw  wan  ■abaBqnaaili' 
mnde.  IntheawllernpoiiaortbaChlBforEnBlnecn  ■1latniMilafnmmw<H>r1Mlanalta^r^^lr. 
pReerrmtion.  ooDtlnacnek*,  and  iditb;*,"  are  Minetlian  reterrad  to  ■■  tbongb  tbej  woi*  spselfli! 
sppraprkatlona  (n  the  work!  to  whish  (ba]>  wenaialsned.  In  UiA  (OllowlncUblaanchatMaienia, 
eXABpt  u  ■abaaqMatlv  notad,  are  not  iBalndadfai  tbaacBncaiasfMpanta  work*.  For  theaa  ren- 
■oni.  111  n  ftT  'mn  -^-■-■-'  aiiioBnl  appnprlnlad,  ■■  HMad  In  the  main  Index,  will  bafOoadto 
lUiraT  tor  the  laine  work  rrom  1^  total  itated  In  Ihl*  table.  _ 

Br  tboaeU  of  June  18, 18U,  July  »,  ISW.  and  .Lpril  lO.LOtt,  t»D,000.  M.Ha,aoa,  and  nsmMX,  were, 
TBBpeodvelr,  appropriated  lot  repair  and  eitendon.  and  altoMed  to  works  ipwdlledln  tbwitaleineiile 
amehedtottiMaaetilntheeotnpUallonnf  "LawaofthePnltadHtatiiralailnxtoUielniprovameM 
aTrlvenanil  harbocB."  The  anwtt^**  Uiaralo  allotled  are  awl(ned  In  Uie  (oUowlna  table  tothe 
works  naaail.    (Bee  note  U.) 

BeLween  ISSSaod  lft74,  liwInalTe,  the  ■am  of  nSLOOOLlT  was  n  appropriated ;  Ibea*  nHWpMpda- 
tloniannotladDdedint&efollawlOBtabla.  ThefollowlnBapproprlalfoaahaTaabobaeniHalUed: 
Tranaportatlon,  (hel.  eta.,aet*o(  Aiwiet  10,  ISB,  and  Mar  U,  taw  (anreaatlnB  111.117.13);  allot- 
mania  fiwa  IndeOolte  approprlatlona  Iter  "  lamoval  of  wteofca.  ato.,"  aa  ptovldaanw  br  act  of  Jaoe 
l«.lSao.]    (fieenoteSS.) 


II 

1 

MaMa  and  uaoMa  of  woTki. 

"ssr- 

Foiaiii- 
vej. 

Total. 

"SSH 

-"■^ESin-Elvar              „        ..-. 

n 

IRS 

i 

U7I 
U74 

lau 

1171 

isn 

UM 

IM^OOOtM 

'11 

M 

144,0D(L0O 
10^000.00 

■SKS 

ill 

17,000.00 

•SffiS 

a,ooo.oo 

.gsss 

iu.soaoo 

10^000.00 

•s,s,s 

nut.  MS.  00 

L'AnKunie  BtTW,.^ 

~ 

"Kim 

Vhllaand8LPrMM)laRiTera(>i.  ... 
■White.  Blaok,  and  UHle  Badrt-.. 

EjSSi:SK;==::;::r 
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612  SUMMARY. 

APPBOPBIATIOMB  for  Birers  an^  Harbors,  etc.— Continaed. 


Btmim  M&d  nmrnm  of  works. 


CbWornto    Continued. 

Napa  Hirer 

Oakland  Haribor. 

Petaluma  Creek 

Bed  Wood  Harbor 

Sacramento  and  Feather  Rivers..... 

San  Diego  Harbor 

Sail  Francifloo  Harbor  and  Bay  (').. 

San  Joaquin  River 

San  LuisObiepo 

Wilmington  Harbor 

OomuetiaU: 

Black  Rock  Harbor ^ 

Bridgeport  Harl>or. 

Cedar  Point  Beach 

Clinton  Harbor.. 

Connecticut  River  (<) 

Five  Mile  Eiver  Harbor 

Houaatonio  River.. 

MUford  Haibor ..... 

Mill  River. 

New  Haven  Harbor  Breakwater.... 

New  Haven  Harbor. 

New  London  Harbor. — 

Norwalk  Harbor 

Saybrook  Bar.  (<8ee  Conneotiout 
River.) 

Sonthport  Harbor... 

Stamford  Harbor... 

Stonington  Harbor 

Thames  River 

Westport  (Saugatuek)  Harl>or........ 

JEMotMire.*   . 

Broad  Creek 

Broad  Kiln  River 

Chincoteague  and  Delaware  Bays... 

Christiana  River.  (iSte  Wilmington 
Harbor.) 

Delaware  Breakwater 

Delaware  Breakwater  Harbor,  re- 
moval of  wrecks  from 

Delaware  Bav,  Ice  Harbor 

Delaware  River,  loe  Harbor  at 
Reedy  Island 

Duck  Creek 

Indian  River..... 

Lewes,  Pier  at 

Mispillion  Creek 

Nanticoke  River 

New  Castle  Harbor ......w... 

St.  Jones*  River 

Wilmington  Harbor 

JHatriei  of  Volumbia  : 

Wasninfftonand  Georgetown  Har- 

borsC*) 

Florida: 

Appatacbicola  Bay  and  River 

Caiooeahatchee  River 

Cedar  Keys  Harbor 

Charlotte  Harbor.  (Sm  Peas  Creek.) 

Chipola  River 

Clearwater  Harbor.  {See  Cedar 
Keys.) 

Indian  River  and  Mosquito  Lagoon. 

Key  West  Harbor 

Lagrange  Bayou 

Manatee  River 

Ocblawaba  River 

Ochlochonee  River 

Peas  Creek 

Pensaoola  Harbor 

St.  Augustine  Harbor 

8L  John's  River  (•) 

St.  John's  River  (Upper) 

St.  Mark's  River „ 

Suwanee  River. 


>** 


1888 
1874 

1880 
1884 
1S75 
18S2 
18ft8 
1876 
1888 
1871 

18% 

1836 
1886 
1882 
1829 
1888 
1871 
1874 
1829 
1879 
1852 
1881 
1829 


1886 
1829 
J827 
1829 
1826 

1880 

1873 
1886 


1822 

1880 
1882 

1852 

1880 
1882 
1870 
1879 
1886 
1826 
1881 
1^36 


1888 

1828 

1882 
1872 

1835 


1844 
1882 
1886 
1882 
1886 
1833 
1881 
1878 
1829 
1853 
1884 
1828 
1889 


Amounts  appr<q;»riated. 


For  improve- 
ment. 


17,000.00 
1,284,600.00 

32,000.00 

15,400.00 
465,000.00 
112,000.00 
165,927.27 
183,750.00 

25,000.00 
870,000.00 

56,060.00 

240,000.00 

1,000.00 

8,000.00 

494,72L07 

5,000.00 

106,000.00 

43,000.00 

10,087.43 

870,000.00 

276,000.00 

17,800.00 

104,000.00 


21,000.00 

10,000.00 

808,253.83 

856,000.00 

18,416.00 

20.000.00 
85,000.00 
68,750.00 


2,547,853.70 

25,000.00 
25,000.00 

51,000.00 
20,000.00 
10,000.00 

868,500.00 
17,000.00 
10,000.00 

231,078.00 
40.000.00 

289.606.00 


2,015,000.00 

161.800.29 

24,000.00 

102,000.00 

9,000.00 


6,000.00 
02,000.00 

J5, 000.00 
80.000.00 
10,000.00 

5,000.00 
1^000.00 

2oo,ooaoo 

68,209.80 

944,000.00 

4,000.00 

37,090.00 

03,000.00 


For  sar* 
vey. 


•  •■••••••■••••••I 


15,000 


••••••■••••••A ••• 


»■••••«•»••••*••« 


180 


••«  ••  •••»•••  *•  «  •• 


80 


100 
200 
800 


•  ■•«e**«^««*«** 


1,000 


•••••«••••*•••«»• 


•  •■•«*•••«•• 


1,000 
600 


•  •••••••••«■•••«« 

•■••••••••••••■a 

»••■»    •«•■••••«•• 

•  ■  •  ••  *•«  •■•  •  ■  •  ••• 

•  ••••••••••■■••■a 

••«•■■•••••••• ••• 

800 

/ 

500 

TotaL 


Total  by 


17,600.00 
1,28«,600.00 

82,000.00 

15,400.00 
465,000.00 
117;  000. 00 
165,927.27 
183,750.00 

25,000.00 
870,000.00 

06,650.00 

240,000.00 

1,000.00 

8,000.00 

494.851.57 

0,000.00 

106,500.00 

48,000.00 

>    10,687.43 

870,000.00 

276,000.00 

17,800.00 

101,080.00 


21,000.00 

15,100.00 

802,458.88 

806,800.00 

18,416.00 

26,000.00 
86,000.00 
68»70O.OO 


2,648,858.70 

26,000.00 
25,000.00 

61,090.00 
20,000.00 
10,000.00 

868,500.00 
17,000.00 
10,000.00 

231,078.00 
40,000.00 

289,606.00 


2,016,000.00 

161,850.29 

24,000.00 

108,000.00 

9,000.00 


6,000.00 

52,000.00 

5,000.00 

8o;ooo.oo 

10,000.00 

o!  000. 00 

16,000.00 
260,000.00 

68,509.80 

944,000.00 

4,000.00 

83;6BOlOO 

68,000100  1 


■  ■•  •■«  •■■•«•»«■••• 


$3,021,677.27 


•  •••••  •«•••••*••«••• 


•••  •«•  ••m  •••••••••*•• 


!••••• •*•»•• ••••eee«e 


2,448,68&88 


•••••••*•••• 


•••••• ■•*••>■ 


•  ■■••  ««•••••••••••** 


8,764,872.70 
2,016,000.00 


......M*. 


.M.    ..••♦•« 


.........•.•* 


BtaUa  ud  nmmMof  work^ 

^1 

P 

137,000.00 

Talmoo 

gs::S 

43,108.77 

15.000.00 
413,400.00 

ku»<mtowP1 

ROrUa-CoDttnuwL 

USD 

E 

IBM 

lera 

ISTB 

I87S 
ISH 

IBSl 

1W» 
MTO 

,% 

isae 

1S88 

1830 

1888 
1879 
1888 

1880 
1S81 
1884 

1384 
ISHS 

1881 

1873 
1809 

less 

!S 

1873 

1881 
1881 

Volojtoau...™, » 

"'^U'm.h^ai.w 

Biver.J 

^la.te' — 



lt4.fevSS5H.VGF,.::::: 

10,000 

ilHnofi.- 

4B,000 

l,{e8,S38.93 

M.mwi' 

13.000.00 
138,000.00 

1,32].40S.T4 
3,000.00 

18,500.00 

30,000.00 

39!aoo!oo 
a.  000.00 

80,000.00 
lO.OOO.OO 

loolooo.oo 

1. 000. 00 

BO.  000. 00 

M,  000. 00 

38,800.00 

se.soo.oo 

2,800.00 

MlohinD  aiy  H«rb«. 

Jowa: 

Da  MoiDH  Hid  low*  Klven, 

Dubuque  IlRrboT.. 

1,™ 

JTcnluctv.- 

Barrea  El»er.  {Sw  Onen  Rl«r.) 

^ntucky  BlvM  PI 

Miiddy  Klver  («&  Unen  Blvor.) 

tmltfana.' 

Bayou  Black  ....„„„ „_.« 

S^Sd^aSSS??.-.-.:.-.-.:-.-.™ 

B^ou  I^IWihe. 

3.S00 

Bayou  Maoon.  (/sH  Ttama  BlTer, 

8,800 

JB.D0O 

Bayou  VIdsl.  (SMb'^'  ito'^- 

u.soo.oo 

ISIOTOOO 
7,00100 

y^at.XZ'^t _ 

\ 

137,00^00 

s.oooioa 

.   7»,syaoo 

40,000.00 
W,  000.00 

43. 108. 77 

8,000.00 

1,161, 008.51 

16,000.00 

^841,716.41 

i>.ooaoo 

'■'^ZX 

i,s«e,«so.oo 

130,000.00 

'io7;aoo.oo 

1.1M.U&<I1 

m,  BOO.  00 

73,000.00 

10,  BOO,  00 

1.107.  OSS.  71 

13.800.00 



sss 



III 

"_... 

1,800.00 



'»S 



Banvor    Bkibor  •nd  I 


BavulDM  RiTar 

BalfiM  ll»7  UHl  Hulii)r..„_ 


CUiihD  Barbor.... 


Lubeo  CbaBiMl 


POfUud.H 


SalUna  Blrsr 


York  HkTbor ... 


ButxTf  laland,  Ch— ninfceBar.... 
Bnlon    Hmj.    (^m     Zlaoniudiowa 


CunbrldnHubM 
CbaHpMke  Baj ... 


CriaHcld  Harbor ... 


PMl^l•llo  Blver.     <Sm  Ballimor* 


Trudbaven  Creaks.. 
Wlcoratco  Blvar  - 
VV'otian  Uarbor , 


MM 

8,000.00 

»:  00ft  00 

11,000.00 
s.ooaoo 

»,i7n.oo 
)».  000.00 

32.000.00 

an 

Cwu 

a;oni}.oo 
tT.noi.  11 

suss 

msoa.oo 

Jtis 

3s,ooo.oe 

10,000.00 
t.t71, 030.00 

iT,>n.ao 

ss 

:::;:.:::::::: 

s-sss 

** 

soIoooloo 

S:!SS 

0,00ft  00 

si,sin.oo 



0,000.00 

0,000.00 

=:;;= 

Sooo.00 

n'iwoioo 

30.000.00 

fllSSS 

™. 

l.S(» 
MO 

■tias 

ess,  800. 00 

IS1,IHII.71 

8,3oaoo 

8.  sift  DO 
W7,m.lB 

soiooa.oo 

U1,TTB.OO 
SB.  000. 00 

30,000^00 

::.":.".":::::::.z: 

3»;00ftD0 
ICOOftOO 

■ifci»;«iw 

ST.BOftOO 

~ ~ 

87.817.  BO 



ulmoo 

::::=:::::: 

«:ooftoo 



MOOftOO 

iiioaaLOO 

■imiiisi 

III 

Budr  Bin  Harbor  of  Baftiga 


Vlneranl  H>v«n  Hiirbor^ 


WnUnrtH 
VinlhrDD  E 


in  Rubor.    {Ba  St.  Joaeph'i 


otn(<^&'U 


(.Snfland  Beadi.Hleb.) 
Ia  Flalsvicn  Bar- 


HuakcRon  H&rbor,... 


airlnftw  Rl*er  - _„ ~. 

ilTCIktr  BlveiFlala  and  Canal  (•).. 

St.  JoHpli'*  Harbor. 

ei.Jaaepb'a  BITOT 

•"  " — '-— —TandFWUOBnalC": 


Scbawalni  Hubor_ 

Booth  Hbtn  Harbor. „ 

WbllsBlT<TB«bor. 

ABBtaBaT 

BurllnctDQ  Bar.    (^eaABMaBar.) 

Duluth  Harbor 

OrandHamlaHarbor 

Laka  CHtr.     '««  HkoollMMoiH. 


Amount*  appropriated. 


lon.Wi.TS   .. 


For  improve- 

For  anr- 
rey. 

.t7«l.fl>».00 



•IDO 

1W.I&34.7S 
23^000. 00 

3,oaaoa 

178,328. « 

300 

157.000.00 
30,009.00 
St.  000.00 

bIooo 

100,000.00 

19,500.00 
lia,»79.00 

w,ooaoo 

i4s,ooo!oo 
7os,ooo.oo 

87.009.00 

m:w>.ao 

BO,  000. 00 

(M8,aM.lS 

19,«0J.0T 

:;;;.:::::::;:: 

100 

3S4,230.00 
220,(13.27 
279.090.00 



»8,moo 

238,830.00 

ifto*" 

.ass 

s«;moo 

2.S00.00 
8,  Off?,  (09.  21 
1,130.090.00 

:::::;:::■::::■ 

18,000.00 
2B7lNto!(IO 
87,800.  OQ 



1,000.00   .. 
lOO.OOO.OC 

iR.mo.ot 


3S2 

*3S. 

SH 

'Z. 

498 

100. 

10 

ono. 

783 

■"i 

87,800.00  .. 
MS.fflO.M 
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SUMMARY. 


APPROPRIATIOnrS  for  Blvers  aii4  Harbors,  etc.— ContiDned. 


Btotes  Mid  namefl  of  work*. 


UiMsUBipni: 

Biff  Black  River 

Biff  Bunflower  River 

Bilozi  Harbor  and  Bay» 

Coldwater  River 

East  Panoairoala  Rlver~ 

Horn  Island  Paaa. 

Noxubee  River 

Old  Town  Creek 

Paecacpula  River 

Pearl  River 

Steers  Bayou.... 

Tallahatcbee  River ^ 

TchulaLake 

Yallabusha  River.. 

Yasoo  River 

Cuivre  River ~ - 

Oaaconade  River. 

lAtUe  River 

St.  Louis  loe  Hsrbor 

New  Hampthire: 

Bellamy  River 

Oocheco  River 

Exeter  River. 

Lake  Winnlpiaeogee 

Lamprey  River 

Little  Harbor 

Portsmouth  Hartx>r 

JVmc  Jrraej/: 

Atlantic  City  Harbor 

Cheesequakes  Creek ~ 

Cohansey  Creek 

Cranberry  Inlet 

Elizabeth  River.. 

Plat  Beach 

Keyport  Harbor 

LiUle  Ekk  Harbor 

Manasquan  River 

Mantua  Creek 

Mattawan  Creek 

Maurice  River 

Newark  Bay 

Passaic  River 

Raccoon  River 

Rahway  River 

Rancocas  River 

RaritanBay 

Raritan  River~ 

Salem  River 

Shrewsbury  BJver 

South  River 

Woodbridge  Creek 

Woodbury  Creek. 

New  York: 

Black  River 

Black  Rock  Harbor 

Buffalo  Harbor.. 

Buttermilk  Channel 

Canarsie  Bay 

Cattaraugus  Creek 

Charlotte  Harbor 

Dunkirk  Harbor 

East  Chester  Creek » 

East  River  and  Hell  Gate 

Echo  Harbor - 

Flushing  Bay 

Glen  Cove  Harbor «, 

Gowanus  Bay 

Grass  River 

Greenport  Harbor 

Harlem  River 

Hell  Gate.    {.See  East  River.) 

Hudson  River 

Hudson  River  (opposite  Jersey 
City) „ 


^  fit 


1884 
1879 
1882 
1879 
1852 
1881 
1880 
1882 
1827 
1879 
1884 
1879 
1881 
1881 
1873 

1880 

1880 
1888 
1836 

1888 
1830 
1880 
1880 
1886 
18S0 
1879 

1886 
1880 
1873 
1852 
1879 
1829 
1882 
1836 
1879 
1882 
1881 
1882 
1852 
1872 
1882 
1879 
1881 
1881 
1836 
1871 
1852 
1871 
1H79 
1882 

1836 
1829 
1826 
1880 
1880 
1830 
1828 
1827 
1873 
1852 
1878 
1879 
1888 
1881 
1882 
1882 
1874 

1834 

1H75 


Amounts  appropriated. 


For  improve- 
ment. 


$10,000.00 

'52,000.00 

36,000.00 

11,000.00 


5,000.00 

50,000.00 

3,000.00 

131,500.00 

141,125.00 

7,500.00 

32,500.00 

12,000.00 

11,000.00 

190,000.00 

12,000.00 

42,500.00 

5,000.00 

164,600.00 

10,000.00 
170,000.00 

35,000.00 
7,500.00 

20,000.00 

80,000.00 
124,000.00 


40,000.00 
36,000.00 


27,000.00 


30,475.00 
23,500.00 
39,000.00 
8,000.00 
21,0(JO.OO 
35,000.00 
10,000.00 

333,250.00 

3,000.00 

87,000.00 

20,000.00 

182,500,00 

535,213.00 
14,500.00 

213,000.00 

86,000.00 

19,000.00 

5.000.00 

42,401.00 

52,098.00 

2,152,995.37 

346,250.00 
43,000.00 
57,410.00 

444,028.40 

491,570.38 
69,000.00 
3,930^700.00 
22,000.00 
85,000.00 
20,000.00 

132,500.00 

3,000.00 

30,000.00 

480,000.00 

1,548,538.00 
25,000.00 


^or  sur- 
vey. 


$5,000 


5,000 


1,000 

"Too 


2,000 


•••••• ••••• 


1,500 


■  ••••••••«•••  ■ 


300 


Total. 


$10, 

62, 

36. 

11, 

5. 

5. 
50, 

3, 

131, 

141, 

7, 

32, 

12, 

11, 
190, 


000.00 
000.00 
000.00 
000.00 
000.  OO 
000.00 
0(X).00 
000.00 
500.00 
125.00 
500.00 
500.00 
000.00 
000.00 
000.00 


12,000.00 

42,500.00 

5,000.00 

164,600.00 

10,000.00 
170,000.00 

35,000.00 
7,500.00 

20,000.00 

80,000.00 
124,000.00 

6,000.00 

40,000.00 

36.000.00 

1.000.00 

27,000.00 

100.00 

30,475.00 

23,500.00 

39,000.00 

3,000.00 

21,000.00 

35,000.00 

12,000.00 

333.250.00 

3,000.00 

87.000.00 

20,000.00 

182,500.00 

535,213.00 

14.500.00 

214,500.00 

86,  (MX).  00 

19.000.00 

5.000.00 

42.401.00 

52,098,00 

2,152,995.37 

346,250.00 
43,000.00 
57,410.00 

444, 328. 40 

491, 579.  ;iS 
69,  (KH».  00 
3,930,700.00 
22,000.00 
85,000.00 
20,000.00 

132,500.00 

8,000.00 

30,000.00 

480,000.00 

1,548,538.00 
25,000.00 


Total  by 
States. 


•••»•«•••  ■■•••••••■•• 


•••••■•••••«•••••*** 


$697,625.00 


224,100.00 


896,500.00 


mm  ■•••••••••••  *** 


1,728,038.00 


.«•.•••••••••• 


k' 


jt^.i 


Hort 


Vaal 
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APPBOPBIATIONS  for  Bfvers  an^  Hartbors,  etc.— Contfaraid. 


StatM  mod  nmmM  of  works. 


and 


Ohio : 

▲sbtabola  Harbor 

Black  Biver  Harbor 

Clocinnati  loe  Harbor 

Cleveland  Harbor 

Conoeaufc  Harbor 

Cunningham  Creek 

Pairport  Harbor 

Grand  River   Harbor.    (See  Fails 
port  Harbor.) 

Huron  Harbor 

Maamee  River 

MnBkinffam    River     Locks 
DamB ^ ~ 

Muskinffum  River  Ice  Harbor 

Port  Clinton  Harbor 

Rocky  River 

SandoBky  City  Harbor 

Sandusky  River 

Toledo  Harbor 

Vermillion  Harbor 

Oregon: 

Columbia,  at  mouth ^ 

Columbia  and  Snake  Rivers 

Columbia  River  Cascades. 

Columbia  River  (Upper) 

Columbia  and  Willamette 

Coos  Bay 

Coquille  River 

Snake  River.    {See  Col  umbia  River, 
Upper.) 

Tillamook  Bay.. 

Umpqua  River 

WillameUe  River  (Upper) 

YamhiU  River.     {See  WUlamette 
River,  Upper.) 

YaqulnaBay 

Pennaytvania : 

Allegheny  River 

Chester  Creek. 

Chester  Hartrar 

Krie  Harbor 

Frankford  Creek. 

Marcus  Hook 

Ridley  Creek.   (Sm  Chester  Creek.) 

Schuylkill  River 

Susquehanna  River.... ^ 

Bhode  Island : 

Block  Island 

Church  Cove  Harbor 

Newport  Harbor 

Pswtnoket  River 

Potowomut  River 

Providence  River  and  Narragan- 
sett  Bay 

Warren  River. 

Wiokford  Harbor. ^ 

South  Carolina : 

Ashepoo  River .>, 

Ashley  River  

Charleston  Harbor  ~ 

Clark's  Creek 

Congaree  River 

Edisto  River 

Geoi^etown  Harbor 

Mingo  Creek 

Pee  Dee  River  (Great) 

Pee  Dee  River  (Little) 

Salkehatdiie  River , 

Santee  River 

Balllvan's  Island.    (See  Charleston 
Harbor.) 

Town  Creek « 

Wappoo  Cut .....: 

Wateree  River , 

Whiyaw  Bay 


t 


18M 

1838 
1878 
1820 
1829 
1826 
182B 


1826 
1872 

1886 
1879 
1872 
1872 
1826 
1867 
1866 
18d6 

1878 
1876 
1876 
1872 
1876 
1879 
1880 


1888 
1871 
1871 


1880 

1879 
1881 
1826 
1823 
1882 
1829 

1870 
1880 

1870 
1827 
1873 
1867 
1881 

1852 
1886 
1873 

1872 
1880 
1862 
1888 
1886 
1882 
1836 
1888 
1880 
1888 
1882 
1881 


1870 
1881 
1881 
1886 


Amounts  appropriated. 


For  Improve- 
menlb 


•«28,168.22 

220,204.77 

94,200.00 

1,447,994.84 

112.629.39 

19,781. 12 

290,873.63 


123,278.71 
7,000.00 

122,000.00 

297,600.00 

63,000.00 

39.0t0.00 

820,060.00 

61,600.00 

997,200.00 

124,70L28 

796,000.00 
131,000.00 
1,442,600.00 
106,000.00 
780,866.00 
213,700.00 
70,000.00 


6,200.00 

24,801.47 

184,600.00 


386,000.00 

232,600.00 
6,000.00 

82,888.40 
851,717.28 

10,000.00 
214,000.00 

398,790.00 
45,000.00 

860,000.00 

28,000.00 

120,600.00 

167,000.00 

6,ooaoo 

688,200.00 

5,000.00 

10.000.00 

1,800.00 

5,600.00 
1,962,200.00 

2,'W.OO 
15,000.00 
21,000.00 
24,600.00 

6,000.00 
67.000.00 

6,000.00 
13.000.00 
99,700.00 


7,600.00 

83,000.00 

47,600.00 

118|790.00 


For  >ar^ 
Yey. 


1400 


■  ••••••»•••«•••< 


>••••«•«•*••••••• 


10.000 


5,000 


100 
190 


■•••■•••M       «••■• 


200 


••«•«   ••■ ■••••••• 


4,000 


«*•••••»•••••••■< 


Total. 


$08,166.22 

280,20177 

94,250.00 

112,689.39 

19,781.12 

290,873.08 


128,278.71 
7,000.00 

122,000.00 

287,900.00 

68,000,00 

89,000.00 

820,480.00 

91,600.00 

997,200.00 

124,90L28 

809,000.00 
181,000.00 
1,442,800.00 
109|000.00 
789,809.00 
218,700.00 
79,000.00 


9.200.00 

24,901.47 

184,900.00 


889,000.00 

282,800.00 
6.000.00 

82,483.40 
891,867.28 

10,000.00 
214,000.00 

898,700.00 
45.00a00 

800,000.00 

28.200.00 

120,500.00 

167,000.00 

9,000.00 

088,280.00 

9,000.00 

10,000.00 

1,800.00 

9,500.00 
1,982, 200.  Od 

2, 500.  CO 
18^000.00 
21,000.00 
^000.00 

0. 000. 00 
67,000.00 

9,ooaoo 

18,000.00 
99,790.00 


7,800.00 

88,000.00 

47,60a00 

118,700.00 


Tbtalby 


>••*«•••#  ••••^♦•••■■e 


•••*«••■»•• 


•4,789,606.86 


4,196,816.47 


1,788,600.63 


••••«••• 


1,828,900.00 

.«..«.  .«....»»»»»w 

.....,......••.■•»**" 

...»*........«  ft...*** 

.......... a. A..  ..**** 

......  ...MMiX >••*** 

•M..«*»««««Mt« 

..»»«..«.»****'*""* 

2,49S;0OO.OO 
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APPBOPBIATIOlfS  for  Hirers  and  Harbors,  ete.--C(mtiiiaed. 


States  and  names  of  worka. 


Tennttwee : 

Bl|r  Hatchle  Blrer 

Caney  Pork  RtTor 

Clinch  River 

Deer  River  (North  and  South  Porka) 

Duck  River^ ^ ~..... 

Hlawaasee  River 

Little  Tenneaeee  River^ 

Obeys  River 

Red  River 

Texa§: 

Aransas  Pass  and  Bay 

Blue  Buck  Bar.    {See  Sabine  Pass. ) 

Biases  River„ 

Biases  Santiago  Harbor 

BuflMo  Bayou ^ 

Colorado  River ^. , 

Corpus  Christi.    YSIm  Aransas  Pass.) 

Port  Brown.  {Ae  Rio  Grande 
River.) 

Galveston  Bay .....' 

Galveston  Harbor 

Indianola  Harbor,  (aw  Matagorda 
Bay.) 

Matagorda  Bay....... 

Neches  River 

Passo   Cavallo.     {See  Matagorda 

Red  Pish  Bar.    (<8fe  Galveston  Bay.) 

Rio  Grande  at  Port  &own 

Sabine  Pass 

Sabine  River 

San  Antonio  River « 


>  ■••••••••••••••a 


Trinity  River 

Vermoni: 

Burlington  Harbov  ^ 

Gordon's  Landing 

Hero  Island  Channel  .....^ 

Otter  Creek  

Swanton  Harbor 

Virginia: 

Aoootink  Creek. 

Appomattox  River... « 

Aqula  Creek 

Archer's  Hope  River.. 

Black  Water  River „ 

Chickahominy  River 

Elizabeth  River 

Hampton  River 

James  River 

James  aud  Appomattox  Rivers 

Mattaponi  River 

Nansemond  River 

NeabsooCreek 

Nomini  Creek 

NoHblk  Harbor  and  ai^roaches 

Nottoway  River 

Oocoquan  River 

Onancook  Harbor 

Pagan  Creek 

Pamunkey  River 

Potomac  River  (at  Mount  Vernon).. 

Rappahannock  River 

Staunton  River..... ^ 

Totusky  River 

Urbana  Creek 

York  River. » 

Washiftalon  Territory: 

Cbehalls  River.. 

Cowlita  River 

Skagit,  Stielaauamlsh,  Nootsack, 

and  Sn<^omish  Rivers. 

WeH  Virginia: 

Buokhannon  River 

SIk  River 

Gauley  River. 


1880 
1880 
1880 
1882 
1880 
1875 
1882 
1880 
1881 

1879 

1880 
1878 
1881 
1868 


1872 
1870 


1876 
1878 


1876 
18Sa 
1872 
1852 
1862 

1886 
1886 
1896 
1872 
1878 

1872 
1871 
1872 
1881 
1878 
1878 
1829 
1878 
1836 
1852 
1880 
1878 
1881 
1873 
1876 
1880 
1873 
1879 
1880 
1880 
1879 
1852 
1879 
1880 
1879 
1880 

1882 
1880 

1880 

1884 
1878 
1888 


Amounto  appropriated. 


Por  improve-  Pov  sur- 
menk  vey. 


•27,000.00 
22.500.00 
81,000.00 
19,600.00 
18,000.00 
36,000.00 

6.000.00 
11,500.00 

6,000.00 

681,260.00 

158,750.00 

253,500.00 

143,750.00 

20,000.00 


576,700.00 
2,378,000.00 


827,500.00 
33,000.00 


18,000.00 

1,111,750.00 

32,000.00 


47,000.00 

561,922.20 
28,750.00 
31,000.00 
36.500.00 
70,500.00 

6,000.00 

303,750.00 
10,500.00 
10,000.00 
14,000.00 
21,500.00 
40,000.00 
12,000.00 
1,152,500.00 
45.000.00 
16,300.00 
47,000.00 
5,000.00 
37,500.00 

682,500.00 
7,000.00 
25,000.00 
8,000.00 
10,000.00 
15,500.00 
14,500.00 

202,600.00 
44,600.00 
10.000.00 
15,500.00 

128,750.00 

10,000.00 
11,000.00 

57,600.00 

4,500.00 

21,500.00 

3,000.00 


•  •■••••• ■■•••■• 


110,000 


5,000 
2,700 
1,500 
3,000 


•    •■••••••••••■■• 


80 
500 


•  •••••••••••••I 


8,000 


Total. 


127,000.00 
22,500.00 
81,000.00 
19,900.00 
13,000.00 
36,(j00.00 

5,000.00 
11,500.00 

5,000.00 

581,250.00 

158,760.00 

258,500.00 

143,750.00 

20,000.00 


586.700.00 
2,278,000.00 


827.600.00 
88,000.00 


18,000.00 

1,116,730.00 

34,700,00 

1,500.00 

50,000.00 

661,922.20 
28,750.00 
81,000.00 
96.500.00 
70,500.00 

5,000.00 
893,750.00 
10,500.00 
10,000.00 
14,000.00 
21,500.00 
40,080.00 
12,000.00 
1,158,000.00 
45,000.00 
16.300.00 
47,000.00 

5,000.00 

87,500.00 

682,500.00 

7,000.00 
25,000.00 

8,000.00 
10,000.00 
15,500.00 
14,500.00 
206,500.00 
44,500.00 
10,000.00 
15,500.00 
128,7Sa00 

10,000.00 
11,000.00 

57,600.00 

4,600.00 

21,500.00 

8,000.00 


Total  by 
States. 


1169,500.00 


5,008,400.00 


728,672.20 


2,977,880.00 


78,500.00 
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APPBOPB1ATION9  ter  Blvers  and  Harbors,  et«^«— Continael 


I 


StalMi  M&d  iiAin«s  of  work*. 


West  VirffkUm-ConUnu^d, 

Orwit  KADAwb*  River  (») 

GuyandoUe  River 

Little  Kiuuwha  River 

Ahnapee  Harbor 

Ashland  Harbor 

Chippewa  River 

Fox  and  Wlsoonsin  Rivers  (») 

Green  Bay  Hark>or 

Kenosha  Harbor..^ 

Kewaunee  Harbor 

Manitowoo  Hartx>r 

Milwaukee  Bay 

Milwaukee  Harbor 

Ooonto  Harbor <. 

Pensaukee  Harbor ~ 

Port  Wanhington  Harbor 

Raoine  Harbor 

Sheboygan  Hari>or 

Stockholm.     (See   Miscellaneous, 

Lake  Pepin.) 

Sturgeon  Bay  Oanal 

Superior  Bay  and  City  and  Sfc.  Louis 

Bay ^ 

Two  Rivers  Harbor.. 

VTiflconsin  River.     (See   Fox  and 

Wisconsin  Rivers.) 
MiMeeUttn€ou9: 

Arkansas    River :    Improvement 

(Ark.  and  Kans.) 

Arkansas  Rivnr :  Removal  of  snags. 
Arthur  Kill  (N.  Y.  and  N.  J.) . 
Bayou  Bartholomew  (Ark.  and  La.) 
Big  Sandy  River  (Ky.  and  W.  Va.) 

Black  River  (Ark.  and  Mo.) 

Oalumet  River  (111.  and  Ind.) 

Chattahoochee  River  (Ala.  and  Ga.) 
Chattahoochee   and  Flint  Rivers 

(Ala.  and  Ga.) 

Chesapeake  and  Delaware   Bays 


Canal  (Md.anc  Del.)  (t^), 

River  (Fla. 


and 


Choctawhatchie 

Ala.) 
Choctawhatchie  and  Holmes  Rivers 

(Fla. and  Ala.) 

Colorado  River  (Cal.,  Nev..  and 

Ariz.) « 

Conecuh  River.    (StoEsoambia 

River,  Ala.  and  Fla.) 

Coosa  River  (Ga.  and  Ahk) 

Cumberland  River  (Ky.  and  Tenn.). 
Cumberland  Sound  (Ga.  and  Fla.)... 

Current  River  (Mo.  and  Ark.) 

Cypress  Bayou  (La.  and  Tex.) 

Dan  River  (Va.  and  N.C.) 

Delaware  River  (Pa.,  M;  J.,  and 

Del.) 

Delaware  River  at  Philadelphia 

Delaware  River,  Public  Piers 

Dismal  Swamp  Oanal  (Va.and  N. 

0.)(») 

Escambia  and  Conecuh     Rivers 

(A]a.and  Fla.) 

Falls  of  Ohio     River.    {See  Ohio 

River.) 
Falls  of  St.  Anthony.    (See  Minis- 

sippi  River.) 
French  Broad  River  (Tenn.  and 

Harbor  of  RefUge,  Pacific  coast 

Lake  Champlain.at  Narrows  (N. 

Y.andVt.y. 

Lake  Pepin    Harbor  of    Refuge 

(Minn,  and  Wis.) 


1873 
1978 
1876 

1871 
1886 
1876 
1839 
1866 
1844 
1881 
1852 
1881 
1836 
1881 
1882 
1870 
1844 
1862 


1873 

1873 
1871 


1878 
1832 
1888 
1881 
1878 
1880 
1884 
1835 

1874 


1833 
1844 
1884 


1876 
1832 
1880 
1872 
1872 
1880 

1836 
1886 
1802 

1826 

1883 


1876 
1879 

1886 

1882 


Amounts  appropriated. 


For  impiove- 
ment. 


$2,970,837.00 

14,900.00 

171,175.00 

160,000.00 

82,600.00 

126,700.00 

3,125,831.07 

287,550.00 

227,807.41 

05,000.00 

^299,820.00 

^415,000.00 

373,687.45 

68,000.00 

15,000.00 

174,500.00 

247,285.00 

303,448.91 


170,000.00 

541,090.00 
200,500.00 


442,500.00 

320,875.00 

10,000.00 

28,000.00 

265,500.00 

68,000.00 

180,000.00 

175,000.00 

70,000.00 


102,000.00 
10,000.00 
25,000.00 

528,700.00 

1,041,000.00 

480,000.00 

7,000.00 

117,000.00 

90,000.00 

2,012,000.00 

900,000.00 

84,96L71 

175,000.00 

72,900.00 


71,000.00 
190,000.00 

45,ooaoo 

60,000.00 


For  sur- 
vey. 


22,000 


•  •■  »•«»••••  •■ 


400 


•  ••%■■••■••  •«••■< 


•  ••••••••Ml* 


19.000 


•*•   ••••••••••• 


10,000 


»•*•••«••••  «»••«■ 


^ooo 


10.000 


>•••*«•«  •  •••«•••• 


••••*•■•*•••••••• 


T6taL 


12,370,887.00 

14,600.00 

171.179.00 

160,000.00 

82,500.00 

126,750.00 

8,127,881.07 

287,550.00 

227,807.41 

55,000.00 

289,820.00 

415,000.00 

873,087.45 

68,000.00 

15,000.00 

174,500.00 

247,285.00 

808,448.91 


170^000.00 

541,06a  00 
200,000.00 


461,500.00 

Sd0,875.0O 

10,000.00 

28,000.00 

266,000.00 

68,000.00 

130,000.00 

175,000.00 

70,000.00 

10,000.00 

102,000.00 

10,000.00 

29,000.00 

628,700.00 

1,041,000.00 

480,000.00 

7,000,00 

117,000.00 

00,900.00 

2,012,000.00 

505,000.00 

34,961.71 

185,000.00 

72,50a00 


71,000.00 
150,000.00 

45,000.00 

60,000.00 


Total  by 

States, 

Riven,  etc 


12,585,012.00 


••••••«••»•■••••••••• 


p  ••••••  •••••••••••• 


«,87«,  029.84 


782,875.00 
10,000.00 
28,000.00 

265,600.00 
66,000.00 

180,000.00 

175,000.00 

79,000.00 

10,000.00 

108,000.00 

lOiOoaoo 

25,000.00 

588,700.00 

1,041,000.00 

480.000.00 

7. 000. 00 

117,000.00 

oo^ooaoo 


2,661,961.71 

185,000.00 

72,500.00 


7i,ooaoo 

150)000.00 

45,ooaoo 

60,000.00 


622 


8UMMABY 


APPBOPBIATIOlfS  for  Rivers  and  Harhors,  etc.— Cuitiiiiiad. 


8ftfU«f  and  nanxM  of  works. 


Mi»ceaan9o%u    Continoed. 

Western  Rivers,  remoTins  obstruo- 
tions  on — Contlnned. 
Misnlssippi  and  Missouri  Riven. 

Mississippi  and  Ohio  Rirers 

Mississippi,  Missouri,  and  Ar- 
kansas Kirers. 

Mississippi.  Missouri,  and  Ohio 

Rivers. 

Mississippi,  Mis9ouri,Ohio,  and 

Arkansas  Rivers 

Northern  and  nortli western  lakes: 

Construction  of  dredges  for 

Survey  of» 

Charts  of. 


Is 

il 


Sorvesrs.  general : 

Works  on  Atlantic  coast 

Works  on  Pacific  coast , 

Works  on  northern  and  north- 
western lakes 

Western  and  northwestern 
rivers.^ , 

Transportation  routes 

Examinations,    surveys,    and 

contingencies  (**) 

Repair  and  preservation  of  rivers 
and  harlwrs  (**) 


Grand  totals  (») 


1836 
1820 

1870 

1832 

1842 

1896 
1841 
1849 

1866 
1866 

1866 

1819 
1874 

1824 

1841 


Amounts  appn^riated. 


For  Improve- 
ment. 


Porsnr* 
vey. 


$100,000.00 
682,800.06  !       $5,000 


1,400,000.00 
223,000.00 
980,0001 00 
122,682.96 


216,000.00 


176.491,905.52 


2,973,879 
130,000 

60,000 
50,000 

175,000 

286,000 
230,000 

2,219,568 


8,021,334 


TotaL 


1100,000.00 
687,800.05 

1,400,000.00 

228,000.00 

980,000.00 

122,682.96 

2,973,879.00 

180,000.00 

80,000.00 
50,000.00 

175,000.00 

286,000.00 
280,000.00 

2,219,563.00 

215,000.00 


184,5U,2».52 


Total  by 
BiTen,etc 


••■»••••»•••«««•••»•• 


•  ••••••••«••••■•••••• 


$4,186,800.06 
122,682.96 


8,108,879.00 
60,000.00 

6o,ooaoo 
i75,ooaoo 

286,000.00 
280,000.00 

2,219,563.00 

215,000,00 


184,;(13, 288.53 


XOTB& 

-     ■  See  also  * '  Miscellaneous,**  Tombigbee  and  Warrior  Rivers. 
'See  also  ''Miscellaneous,"  White,  Black,  and  St.  Francis  Rivers. 
» 1  nd udes  $154,927.27  for  rock  removal. 

*  Includes  $23,471.57  for  Saybrook Bar. 

*  Includes  Potomac  River  at  Washington,  D.  C. 

*See  also  "Miscellaneous,"  St.  John^  and  St.  Mary's  Rivers. 
^  See  also  Savannah,  Ockmulgee,  and  Flint  Rivets. 

*  Includes  $153,995.74  from  the  indefinite  appropriation  for  care  and  operation  of  eanals,  eto. 

*  Includes  $34,084.40  from  the  indeflnite  appropriation  for  care  and  operation  of  canals,  etc. 
*^  Includes  $11)7,208.22  from  the  indefinite  appropriation  for  care  and  operation  of  canals,  oto. 
'*  Includes  $115,000  for  removal  of  wreck  of  steamer  Scotkmd, 

** Includes  $40,887  Arom  indefinite  appropriation  for  care  and  operation  of  caniUs.  etc 

1*  Includes  $113,817  for  land  damages  and  $176,650  firom  the  indefinite  appropriation  for  the 
care  and  operation  of  canals,  etc. 

>«The  acts  of  March  3, 1825,  and  March  2, 1829,  provided  for  the  purchas-e  of  2,250  shans  of  the 
Chesapeake  and  Delaware  CanaL 

i&The  acts  of  May  18, 1826,  and  March  2, 1829,  provided  for  the  purchase  of  800  shares  of  oanal 
stock,  and  appropriated  $150,000  for  completion  of  canal. 

**  Includes  appropriations  for  special  points  lying  within  these  limits. 

^  Includes  $43,000  for  trial  of  Adams's  flume. 

>* Includes  $125,000  for  construction  of  dry-dock,  and  $335,500  firom  tudellniie  approprisiloii  for 
oare  and  operation  of  canals,  etc. 

I*  Includes  $5.5^000  paid  to  James  B.  Eads  to  June  80, 1888,  for  the  improvement  of  South  Fsss. 

*>  Includes  $24,400  from  the  indeflnite  appropriation  for  care  and  operation  of  canals,  etc 

*i  Includes  $40,435  for  Davis  Island  lock  and  dam,  from  the  indefinite  appropriation  for  cure  and 
operation  of  canals,  etc. 

s>  Includes  $1,250,000  for  purchase  of  the  Louisville  and  Portland  Canal  as  provided  for  in  act  of 
March  8, 1873,  also  $426,657.91  from  the  indefinite  appropriation  for  care  and  operation  of  canals,  etc 
The  acts  of  May  13. 1828,  and  March  2, 1829,  provided  for  the  purchase  by  the  United  States  of  2,aS0 
shares  of  canal  stock. 

<*  Of  this  amount  $429,568  was  appropriated  between  1824  and  1846,  for  survey  of  canals,  roadsi  etc, 
the  balance  between  1870  and  18£B,  inclusive,  for  estaminations,  survesrs,  and  contingenaea. 

**  In  addition  to  this  amount  the  acts  of  June  28, 1864,  July  25, 1868,  and  April  10, 18(^,  appropriated 
an  aggreate  of  $3,750,000  for  the  repair  and  extension  of  public  works  on  rivers  and  harbors.  This 
amount  was  allotted  to  various  works,  and  !s  included  in  this  table  under  the  several  works  to  which 
tt  was  distributed. 

*  These  aggregates  do  not  include  the  following:  Re^ppropriations,  $181,606.27;  trannoftatioD 
and  ftael,  $2,127.12;  and  allotments  f^om  the  indefinite  appropriation  for  the  removal  or  wiveks. 
The  aggregates  do  include  the  sum  of  $319,025.17  carried  to  the  surplus  Aind. 


(Cimtiiined  ftvm  Vol.  1,  p^w  3fM] 
[Nora.— FM  raftnDM*  and  details,  •«•  th*  indox  t 


Anna—  Pais  and  Bir, 

AlsliiUlliUrK  BInr,  L« .. 

Baralarla  Bay,  La. 

HBetandrMvRT.W.Va. 

Btoek  Bock   Haibor, 

CalntHl  RlTer,  lU 

Oape  Fear  River,  N.C. 

<b*law  WIlmlDgloo). 
Oiarlnton  Neok,  H.  C... 
Oolunbla      Klvar 

(Low),  Ongon. 


Oooallle  River,  Onsou, 

Oonica  Crsek,  Hd 

FMlipoii  Harbot,  Ohio... 

OalTcaloD    Bajr   ahlp- 

Qraod  Blarali.'Mloh...... 

Onen  Blver,  Et 

HodMD  River,  N.Y 

Jamoa  BiT«r,  Va 

MMMppI  Blver.  Palla 
ofdtADlhoDr. 

Hooouahcia   BlTar, 

Fa.  and  W.  Ta. 
MmkiDnoi  BlT<T,Ohlo. 

New  Orlsani,  La 

ObioBlvwrFaUaaC. 

FawttMkM  River,  RI... 

BoneilT  Hacah,  6* 

Bongh  Binr,  Ky- 


Sl.01alr  FUMBbip  Ca- 


nal, VIch. 


BkacURive 

Two  Riven  Harbor,  V 


N.Y. 


St.  Marr'*  Blrer.  Mleli 

San  Joaqnln  River,  "  ' 

" '■— TarboT,  1- 

■ver,  Waeb. 

it.yCd- 

Wlllametle      BiTe 
(Upper),  Oi^on. 

Taqaina  Bar,  Oregon. 


ReoMivBl  ot  obelmotloDS 
Dr«dB:e  const  nidlon...-.-.. 
Ueneral  ImproveiiieDte.,, 

Reoiorat  of  obetniotloaa 

Canal  constniction 

General  ImproTameat*... 

Vndtixvc ~ 

CbanneleioavaUon. 

General  improvameota... 

Cknal  oonMnutlon  „ 

Batelululag. „ 


Optplog  Qxmnr  - 

ConntruoUon  ol  yittr 

DndKlnC ~— 


Citla 
Mate 


Dike  repatr  and  drediiDtc-.. 


Locke  and  damibailt... 


Conitrtictlon  at  Loulnllle  and  Poit- 


Raraoval  of  obstruction! ..  .. 
I>redEinB  (W.UOoublo  yarda) 
Lock  and  dam  00 — ' — "' — 


Loal 
Un 

State 


DredgliiKlll.lUonb 
DredginK  (W.OOOcDb 
Removal  of  obitnict 


Canal  and  lock  oonatructloti  ... 


.    <^ 


1 


